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CARNARVON 


HE Carnarvon Wireless 

Station is situated at Ceu- 

nant, Llanrug, five miles 

from the historic town of 

Carnarvon. Built on the 
site of Cefn Du, 800 feet above the sea 
level, it commands a magnificent view 
of the Menai Straits, and on very clear 
days, of the Wicklow Hills. To the 
eastward, along the line of the aerial, 
the ground rises about 1 in 10 to the 
top of the hill which is 1,450 feet high. 
The last set of masts supporting the 
aerial is 1,100 feet above the sea level 
and at this point a fine-view of the 
Snowdon Range is seen, the Snowdon 
Peak being about six miles distant. 

‘The station of which we write has 
already been described in'a previous issue 
of the WireLess Wortp, but we are 
now able to give many more interest- 
ing details of the arrangements there, 
especially with regard to the powerful 
new transmitting plant recently. in- 
stalled. 

‘The aerial is of the Marconi direc- 
tional type, so arranged that the maxi- 
‘mum radiation is in the direction of New 
Brunswick, New Jersey, with which 


jor 








station commercial service will shorlly 
be carried on. ‘The wires, of which 
there are 20, are of 7/18 silicon-bronze, 
the breaking strain of .which i+ 1,300 
Ibs. Each wire is 3,600 feet long and is 
separately hung by insulators from steel 
triatics supported by steel masts 400 feet 
high. ‘There are 10 of these masts sup- 
porting the four triatics which have an 
average length of 500 feet, the distances 
between the triatics being 900 feet. 
Owing to the greater strain at the ends 
of the aerial three masts are provided to 
support the end triatics (which aresplit 
into two), two masts being provided for 
each of the inner triatics. The natural 
wavelength of the aerial is 5,600 metres, 
and adjustable inductances to carry 300 
amperes are provided for increasing this 
wavelength to 14,000 metres. The 
effective capacity of the aerial at the 
latter wavelength is .04 mfd and its 
resistance 2.1 ohms. 

‘The electrical energy used for the 
wireless plant, heating and_ lighting, 
is obtained from the North Wales 
Power and Traction Co.'s Hydroelec- 
tric Station at Cwm-Dyli which is about 
two miles on the east side of Snowdon. 
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CARNARVON STATION. 


It is of interest to note that here is one 
‘of the few places in the British Isles 
where we are able to use “white coal” 
‘or the natural energy of falling water, 
for this power station utilises the waters 
of Llyn Liydaw which are led through 
pipes to the water turbines 1,000 feet 
below the level of the lake. he 
turbines are direct coupled, the 3- 
phase alternators generating at 10,000 
volts. supplying the slate and stone 
quarries in addition to the wireless 
station, Two aluminium power lines 
each of 500 k.w. capacity carry the cur- 
rent from the power station to the Mar- 











vided with “no volt” and “ overload 
ime limit” releases, a voltmeter, am- 
meter, kilowatt meter, power factor 











meter and frequency’ meter. ‘The 
remaining panels on the board are 
equipped with switches and gear 
for the control of the motors driv- 





ing the high tension direct current 
generators, the motors driving the alter- 
nator sets, the motors driving the low 
tension D.C. auxiliary machines, the 
high tension alternators, direct current 
motors, and of all the lighting, heating 
and_various other circuits. 

“There are three distinct types of trans- 








Station Buildings, Carnarvon 


<coni station, one being a line for the ex- 
cclusive use of the latter, the other being 
the branch of a line supplying one of 
the slate quarries and used as a spare. 
At the wireless station two 500 k.w. 
transformers connected to each power 
line transform the current down from 
10,000 volts to 440 volts at which power 
it appears on the main switchboard. 
‘The main switchboard is of the Fer- 
ranti type and consists of 12 panels. 
From the feeder panel cables are taken 
to the nain switch panel on which is 
mounted a hand-operated oil switch pro- 


mitters installed (1) the synchronous 
alternating current sets; (2) Marconi 
“ timed-spark "continuous wave ma- 
chine; (3) the ares. 

The synchronous A.C. sets are in 
duplicate and are of 300 kw. capacity, 
each consisting of a 450 B.H.P. 
volt 3-phase asynchronous motor dri 
‘a 300-k.w. single phase alternator, the 
working voltage of which is 1750 volts. 
An extension of the alternator shaft 
drives the disc discharger through an in- 
sulating coupling. ‘The primary con- 
denser bank has a capacity of 2.5 mfds 
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The “Timed Spark Discharger 
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CARNARVON STATION. 


and is charged by step-up transformers, 
the field of which can be adjusted so 
that the studs on the disc discharge the 
condenser at each peak of the alterna- 
tion, 

The timed spark continuous wave 
transmitter has two distinct primary 
circuits tuned to the same frequency and 
coupled to the aerial circuit, The con- 
densers of these primary circuits are 
charged by 5,000 volt D.C. dynamos 
and discharged alternately by means of 
a special form of disc discharger so ar- 
ranged that the trains of oscillations pro- 
duced in the aerial by the successive 
discharges of the two condenser banks 
take place in phase with one another. 
This timing of the discharges is con- 
trolled by a trigger circuit which at a 
given instant ionises the gap between 
the studs and electrodes of the main cir- 
cuits and enables them to discharge, spe- 
cial adjustments being provided for 
determining the moment of discharge. 
Signalling is effected by making and 
breaking the charging current of the 
trigger circuit, and as this current is only 
5 amp. a very high rate of working is 
possible. 

One of these transmitters of 300 k.w. 
capacity, capable of working at 200 
words per stalled at 
the station and a duplicate set is in course 
of erection. 

‘The 200 k.w. arcs are of the horizon- 
tal type and are fed through choking 
coils and starting resistance from a 800 
volt D.C. dynamo. The feld of the 
arcs is separately excited from an auxi- 
liary 110 volt D.C. dynamo which also 
supplies current for 
cathode motors, and spirit relays. Methy- 
lated. spirit is’ automatically fed into 
the arc chamber which, with its lid, 




















anode and cathode, is water cooled, a 
relay being provided in the water cir- 
cuit to cut off the current to the arc 
should the water supply. fail. 

A special receiving station at Towyn 
is intended for all the receiving and 
operating work, and is provided with 
apparatus for duplexing the service, At 
Carnarvon, however, for special war 
purposes, receiving apparatus has been 
installed with a range of from 3,000 
metres to 16,000 metres. The aerial is 
inductively coupled to an_ intermediate 
circuit which in its turn is coupled to 
an amplifying and_ self-heterodyning 
valve circuit. By means of magnifiers 
in the telephone circuit arrangements 
are made for either automatic reception 
at high speed, or to enable the operator 
to receive without wearing telephenes. 
‘The signalling key for operating by 
hand is placed in the receiving room, 
where there is also a Wheatstone auto- 
matic transmitter capable of working at 
a speed of 200 words per minute. For 
this high speed working high tension 
signalling switches worked by a Creed 
compressed air engine is used for slow 
transmission. Galvanometer type signal- 
ling switches are provided, but both 
types can be operated from relays, either 
by the hand key or by the Wheatstone 
transmitter. 

Although the Carnarvon station is 
primarily intended to work to America 
our article would be incomplete with- 
out a reference to the fact that it has 
successfully communicated with Sydney, 
Australia, thus proving that it is power- 
ful enough to cope with any distance 
up to the limit of possible long-distance 
transmission on the earth, it being under- 
stood that modern receiving apparatus 
is employed at the Antipodes. 
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GENERAL GUSTAVE FERRIE. 





Personalities in the Wireless World 


ENERAL GUSTAVE FERRIE, who was born at St. Michel de 
Maurienne (Savoy) on the 19th of November, 1868, is an old scholar of 
the Ecole Polytechnique (Paris). He commenced his experiences’ wi 
wireless telegraphy in February, 1899, by being present during the experi- 
’ ments of Senatore Marconi in wireless working between Wimereux and 
Dover. Since that time he has continually devoted himself to the science of radio- 
communication. In 1900 he created the French Military Radiotelegraphic Service, 
‘of which he is now the Technical Director. 
General Ferrié’s personal contributions to the development of wireless are 
many and important, some of the most interesting being as follows : 
Measurement of wavelengths emitted by antennz of rather small size and 
directly excited by means of a horizontal wire, shunted on the earth connection (nodes 
and loops) (1901). ‘Thermic Ammeter, Wavemeter and adjustable condenser (1902- 
1903). Thermic Ammeter, Wavemeter and Variable Self Inductance (1902-1903). 
Direct Reading Wavemeter (two crossed needles) (1909). Several types of revolving 
dischargers. ‘Tube-dise discharger (1909). Establishment, with Commander Brenot, 
of the first Automobile Wireless Stations and of the first stations on dirigibles and 
aeroplanes that ever existed (1909-1912). Installation of the Eiffel ‘Tower Station 
(Experiments commenced in 1903). Installation for the transmission of time signal 
Eiffel Tower Observatory of Paris (1910). Production, with the collaboration of MM. 
Claude and Driencourt, of a method of comparing clocks by wireless telegraphy by 
means of which were determined, notably in 1910, 1911 and 1913, the difference of 
longitude between Paris, Bizerta, Brussels, Washington, etc., with an approximation 
to the order of one hundreth of a second of time. Collaboration with M. Blonde! 
for the establishment of processes of directional transmission and reception of wireless 
signals with open and closed frames (1901-1912). Collaboration with the same 
Physicist from 1902-1908 in the study of the use of alternating current in wireless 
telegraphy. The association (for the first time) of a closed frame and of an amplifier 
for long-distance directional receiving (Fort of Palaiseau, November, 1915). This 
frame has always been employed since that time in the reception of radiotclegrams by 
the great American stations. In addition to the above-mentioned works, General 
Ferrié has directed many researches, a few of which are hereafter mentioned :—Special 
valves which may be used as desired, as detector, amplifier or generator (carried out 
by M. Abraham) (1915). Special valves’ of various types (MM. Abra 
ham, Beauvais, Jouaust, Brenot (1915-1919). Production of _radiotelegraphic 
receivers for aeroplanes (carried out by Lieutenants Lévy and Gutton), 
October, 1915. Wireless telephony between aeroplanes and the ground (January, 
1916). ‘Carried out by Lieut. Gutton. Telemechanics: A vessel was able to be 
directed in the roadstead of Toulon by an aeroplane. Lieutenants Manescau, Guéritot, 
Brillouin and Abraham. Creation of the great Lyons Station (Captains Péri and 
Chaulard). In 1904 General Ferrié acted as the Official Representative of France at 
the International Electrical Congress at St. Louis, U.S.A. He has been the recipient 
of a very large number of decorations and other honours. He is an Officer of the 
Legion of Honour and an Officer of Public Instruction, a Commander of the Crown 
of Italy and an Officer of the White Eagle of Serbia. He has received the Medal for 
Distinguished Services (United States), and he is a Companion of St. Michael and St. 
George (Great Britain). Finally, it must be mentioned that a few months ago he 
was made a Doctor of Science, howoris causé, of Oxford University. 
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The Marconi 





HE generation of Con- 
tinuous Oscillations such as 
are now so extensively used 
for radiotelegraphic signal- 
ling and are of such vital 

necessity for radiotelephony may be ac~ 
complished in a number of different 
ways. Of these the H.F. Alternator 
method is undoubtedly the most dire 
but it is subject to a number of serie: 
difficulties both mechanical and electri- 
cal, that greatly hinder its extended use. 
Until comparatively recently the Arc 
has been the source that has found most 
employment for this purpose, and some 
very large C.W. arc installations have 
been built. ‘The Poulsen Arc system 
comprises the best known examples of 
such apparatus, and has recently been 
described in these columns* 

In addition to the above we have 
“spark” methods and “valve” methods. 
“The use of the three-electrode valve for 
the production of continuous oscilla 
tions of any frequency has been treated 
in considerable detail in a number of 
recent articles in this magazine. The 
Marconi continuous wave apparatus may 
be classified with the former of these 
two groups. 

‘The production of a continuous wave 
from a damped spark discharge as source 
presents considerable difficulties. Chief 
amongst these is the fact that in order 
that the wave radiated from the trans- 
mitting station may be undamped, the 
radiating aerial circuit must receive 
fresh supply of energy in every cycle 
Vol. VIE, 8, April 91. 








Continuous - Wave Transmitter 
By Puiu R. Coursey, BSc. AM.LE.E. 
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Timed -Spark 


of the oscillation. “To accomplish this 
with a spark transmitter of the usual 
type would require an extremely high 
spark frequency of quite impracticable 
value, 

‘A step in the right direction was 
made by the introduction of multiphase 
spark apparatus, in which several 
quenched or rotary spark gaps were 
employed, each working on a separate 
phase of the supply circuit, but feeding 
‘on to a common aerial circuit. In this 
manner the frequency of the discharges 
at each individual spark gap is reduced 
in proportion to the number of phases, 
although the resultant effective high- 
discharge frequency is maintained. To 
carry out this method in practice for 
comparatively short wavelengths (of the 
‘order of 600 metres) still, however, de- 
mands either a very high spark’ fre- 
quency or a large number of phases. 
For instance, a 600 metres wave has a 
frequency of 500,000 per second, so 
that even if 27 phases were employed 
the individual ‘spark frequency would 
still be 18,500 per second, which is too 
high to be readily workable. By re- 
ducing the number of discharges to be 
an exact sub-multiple of the oscillation 
frequency it is possible to secure a fresh 
energy impulse to the aerial circuit once 
in every two, three or more oscillations. 
instead of once in every one. The wave 
radiated will not then be quite un- 
damped, but will still be continuous, 
although the amplitude will be waxing 
and waning slightly between successive 
spark discharges. 


















THE MARCONI TIMED-SPARK CONTINUOUS WAVE. 





Fig. 


One of the chief difficulties experi- 
enced with these arrangements is that 
of ensuring that the successive dis- 
charges shall occur in the proper phase 
relation to the oscillations existing in 
the aerial circuit. If this phase coin- 
cidence is not secured the energy im- 
parted to the aerial by one discharge 
may sometimes help and sometimes 
hinder the oscillations already existing. 
‘The magnitude of this effect is illus 
trated diagramamtically in Figs. 1 and 2. 





“These diagrams illustrate the case 
when the oscillation frequency is eight 
times the effective spark frequency. In 
Fig. 1 the fresh oscillation trains start 
exactly in synchronism with the aerial 
‘oscillations in each case, whereas in Fig. 
2 the successive wave trains are dis- 
placed through half a period from the 
correct position. ‘The poor quality of 
the resultant wave in the latter case 
is very evident. 

It has been found experimentally 
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Fig. 2 


when using multiphase arrangements of 
the above type that the efficiency of the 
complete apparatus falls very consider- 
ably as compared with the value obtain- 
able with one of the phases working 
alone. ‘This is due to the 
in the synchronisation of the impulses 
and the consequent irregularity in the 
resultant wave form. These irregulaci- 
ties are also made manifest by the 
“hissing ” that is heard in a receiver 
picking up the waves radiated from one 
Of these sets. 





‘The all-important feature of the 
Marconi continuous wave apparatus is 
the means provided for securing this 
correct synchronisation of the impulses, 
so as to ensure regular operation. A 
number of rotary disc spark-gaps. are 
employed to provide the successive dis- 
charges in a similar manner to the mul- 
tiphase apparatus discussed above, so that 
a high resultant discharge frequency is 
obtainable without increasing the spark 
frequency on each individual disc. The 
spacing of the teeth or studs on the discs 
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THE MARCONI TIMED-SPARK CONTINUOUS WAVE. 


is thereby retained at a reasonable figure 
to prevent the spark from flashing over 
to more than one stud at the same time. 

Although the use of a rotary dise 
gap in place of a stationary quenched 
spark-gap provides much more regular 
operation and spark spacing, yet this 
alone is not sufficient to obtain the best 
results from synchronisation of the wave 
impulses, especially with high power 
sets. Means have therefore been pro- 
vided with these installations for 
“timing ” the main discharge to force 
it to commence at the correct instant 
of time in relation to the aerial oscilla- 
tions. For this reason this apparatus is 
often referred to as the “Timed Dise 
Discharger.” 

‘The fundamental idea of the frst 
forms of this apparatus was to employ 
several discs a large number ot 
studs, so that a fresh impulse could be 
imparted to the aerial circuit once in 
every oscillation. With high power 
sets ‘working on long wavelengths this 
complication is unnecessary and a 
simpler arrangement using two main 
discs and one “trigger” or control disc 
is now employed. The general prin- 
ciple of the arrangement is illustrated 
diagrammatically in Fig. 3. The two 
main discs are shown at D,D, and are 
each provided with four sets of fixed 
electrodes, connected so that each dix 
charge circuit is formed with four spark 
{gaps in series, two on each disc. As can 
be seen from the diagrams, the fixed 
electrodes are set so that the successive 
discharges occur on opposite sides of the 
discs, and pass through the two main 
oscillation circuits C, L, L, and C, Ly 
L, alternately. 3 

“The timing of the main discharges 
is effected by the trigger disc TD which 
is driven by the same shaft as the main 
discs. This trigger disc is provided 
with twice the number of studs as the 
‘main discs in order that the trigger dis- 











charges may be able to start off the main 
discharges on both sides of the main 
discs in succession. The trigger disc 
circuit is energised from the main sup- 
ply generator G through the sig 
key K. The trigger oscillation circuit 
C, L, is coupled to a high voltage 
closed secondary circuit C, L, which is 
tuned to C, L,. From the’ terminals 
of this condenser, leads are taken through 
the quenching spark gap S to the cen- 
tral points of two pairs of small con- 
densers C, C, and C, C, which are 
bridged across the main spark gaps as 
shown. 

“These condensers have a capacity of 
only about 1/30 that of the main con- 
densers C, C, so that very little of the 
main oscillation current would pass 
through them. ‘The oscillation frequency 
of the trigger disc circuits C, L, and 
C, L, is made very much higher’ than 
that of the main oscillations so that the 
high frequency trigger discharge current 
can easily pass through the small con- 
densers C, C, C, C, to the discharging 
electrodes of the main discs. The trig- 
ger disc has only to deal with a very 
small power, so that the discharges are 
sharply defined. 

‘The main spark gaps (of which there 
are four in series in each main dis- 
charge circuit) are about 34!" long, so 
that the voltage of the supply genera- 
tor G (5,000 volts D.C.) is insufficient 
to break down the gaps. When, how- 
fever, a spark occurs at the trigger disc, 
a high HLF. voltage is momentarily im- 
pressed upon the main discharge gaps, 
which are thereby ionised, so that the 
main discharge is suddenly precipitated. 

In this way the main discharges can 
be spaced at perfectly regular intervals 
and exact synchronisation secured with 
the aerial oscillations. 

An air blast is provided at each of the 
main gaps to rapidly quench out the 
spark after the first few oscillations. 
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All signalling for telegraphic working 
is accomplished in the trigger cis 
since the main discharges are completely 
controlled by this circuit. The sig- 
nalling key has therefore only to handle 
quite a low power. 

Tt should be evident from the above 
that the speed of the discs must be 
carefully adjusted and maintained con- 
stant if the desired exact synchronisa- 
tion is to be maintained. Fig. 4 shows 
the Control Engineer's desk at the 
Radio Station recently erected at Sta- 
vanger, Norway, where indicators are 
provided to show the exact speed of the 
discs, and control handles for regulat- 
ing this speed. In Figs. 5 and 6 are 
views of a 300-kw. C.W. installation 
of the type described above. Fig 5 shows 
the two main discs with the larger 








Fie. 
Fv clearness ony hil the correct mumber of suds are shows. 
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trigger disc in the background on the 
right, while Fig. 6 is a view of the same 

lation taken from the trigger disc 
end. It should be noted from these 
photographs that the fixed electrodes are 
in the form of small revolving discs, to 
which the current is led by a number 
of flexible brush connections. 

In the case illustrated, each main disc 
has 24 studs and the trigger disc 48, 
so that when one discharge has passed 
through the four gaps in 
series on one side of the 
discs, the next discharge will 
pass through the four on the 
opposite side at 1/48th of 2 
revolution later. ‘The speed 
of revolution = 1982.5 
rpm, so that 793 dis 
charges per second occur 
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Fig. 6—Another view of the Stavanger discs 


on each side of the mains discs, making 
1586 per second the effective sparking 
rite, 

‘The main oscillation circuits and the 
aerial are tuned to a frequency of 
21,400~ which corresponds to a wave- 
length of 14,000 metres. ‘There are 

21,400 
1,586 
in the aerial’ between the commence- 
ment of successive discharges at the 
main gaps. Hence assuming, say, that 
there are four oscillations in the primary 
during each discharge, we have 9:5 
oscillations in the aerial between the end 
of one discharge and the commencement 
of the next. ‘Taking the decrement of 
the aerial circuit for the case of these 
large Marconi aerials as about 0-02, we 
find that with an oscillation frequency 
of 21,400 ~, the amplitude of the oscil- 


thus, =13-5 oscillations 





lation will be reduced by the radiation 
and by the resistance losses, to about 
82.5% of its initial value during these 
9-5 oscillations. Hence it appears that 
in spite of the relatively long inter- 
val between successive discharges, the 
radiated wave is quite continuous, and 
only fluctuates a matter of about 133% 
in amplitude. 

Phe success of this simple method 
is evidently dependent upon the use of 
the very long wavelengths, since a spark 
frequency of 1586 would give quite a 
good note in the receiving telephones if 
used with short wavelengths, as there 
would then be such a large number of 
oscillations of the higher frequency be- 
tween successive discharges that each 
wave train would die out almost com- 
pletely before the commencement of 
the next discharge. 
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Digest of Wireless Literature 
By E. V. Arpteros, M.A., BS 
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‘THE USE OF TREES AS ANTENNA. 
N the June issue of the Journal of the Franklin Institute, Major-General 
George O. Squier, the Chief Signal Officer of the United States Army, gives 
the results of some of the interesting experiments made during the war under 
his supervision. In 1904 this experimenter made some preliminary tests with 
a view to utilizing growing trees as antennz for radio-telegraphy, but owing to 
the lack of a sufficiently sensitive receiver these experiments were only partially 
successful. In the later experiments carried out at Washington it was immediately 
discovered that with the sensitive thermionic valve receivers now available it was 
possible to receive signals from the principal European stations by simply laying 
a small wire netting on the ground beneath the tree as earth and connecting an 
insulated wire to a nail driven in the tree well within the outline of the tree top. 
After testing variations of earth and antenna connections it was found that the 
best results were always obtained by using an elevated tree connection terminal 
in the upper part of the tree top and an “ earth " consisting of several short pieces 
of insulated wire sealed at the outer ends radiating from a common centre and 
buried a few inches below the surface of the ground in the neighbourhood of 
the tree. Experiments were performed testing the 
capacity and antenna resistance of such 
systems. ‘The natural capacity was found 
to be proportional to the height of the 
contact with the tree. ‘The antenna resist- 
ance was found to be many times that of an 
ordinary antenna, the range being from 
2,000 to 26,000 ohms. Because of this high 
antenna resistance the design of the re- 
ceivers had to be materially altered co 
utilize to the best advantage the energy 
impinging on the tree in the form of 
electromagnetic radiation, though it is 
stated that quite good results were obtained 
with receivers suitable for ordinary antenna. 
Miller has shewn that the presence of con- 
ducting material (e.g., a tree, buildings or 
wooden mast) near an antenna may in- 
crease the resistance of an antenna enor- 
mously, and it thus seems that the explana- 
tion of such large resistance values in the 
case of tree antenna is to be found in the 
effect of the immediate proximity of the 
partially conducting tree to the conducting 
lead. Some interesting quantitative experi- 
ments were made on the audibilities of 
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signals from Annapolis and Nauen. A. non-inductive resistance was 
placed in parallel with the telephone and its value reduced until the 
limit of audibility was reached when dots and dashes could just barely be 
distinguished. If t is the impedance of the telephone for the particular frequency 
and s the resistance of the shunt in the final adjustment the ratio®~ gives the 
audibility. 

A large poplar tree 18 metres high was used as antenna with a portable 
U.S.A. Signal Corps Heterodyne receiver and low frequency amplifier. The 
receiver set was in each case tuned to give best signal strengths and the audibility 
then found. ‘The data obtained are illustrated by Fig. 1 in which audibilities 
are shewn as functions of the height of contact. It will be noted that a very great 
increase in audibility was found with heights of contact above two-thirds the height 
of the tree. 


‘THE DETECTION COEFFICIENT OF ‘THERMIONIC VALVES 
By H. J. Vaw per Bit. 
Paper read before American Physical Society, March 1st, 1919. 


ANY workers with thermionic valves must have felt the need of 
a satisfactory method of comparing quantitatively the high- 
frequency detecting efficiencies of various types of valves. No 
reliable information can be got from a consideration of the 
curvature of the static characteristic curve alone, as in most 

practical cases the effects of grid current (€.g., with grid condenser and high resist- 
ance leak) are all-important. Ie thus seems preferable to have recourse to direct 
experiment and a simple method of doing this was described by H. J. Van der Bijl 
ata meeting of the American Physical Society on March 1st, 1919. ‘The theory 
of this method can be best approached by a consideration’ of the fundamental 
relations between current and voltage in a thermionic valve. ‘The magnitude of the 
plate current depends in general on the potentials of the plate and grid with 
respect to the filament. But when the valve is acting as a rectifier the relation 
between grid voltage and the consequent plate current variations (plate voltage 
being assumed constant) is non-linear. ‘Thus if an alternating E.M.F. of maximum 
value v be impressed between the filament and grid the alternating changes in the 
plate current of maximum value I may be represented for practical purposes by 
the empirical relation— 











I=0, v+e, 8 

called the detection coefficient. When the valve is acting purely as 
an ampl ., working at conditions represented by the straight parts of the 
characteristic curve ¢, is practically zero and the relation between plate current 
and grid voltage is a proportional one, a, being the slope of the grid voltage-plate 
current characteristic. 

For the determination of 2, under conditions approximating as nearly as 
possible to those of a wireless receiver alternating currents of radio-frequency and 
‘of small magnitude must be employed and thus the use of hot wire instruments 
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is out of the question. Moreover, it seemed preferable that the method of making 
comparison between the various signals should be a telephonic one, ‘The apparatus 
used in the experiment of Van der Bijl is shewn diagrammatically in Fig. 2. 
‘The input voltage impressed on the tube at C ranged from a few hundredths to a 
few tenths of a volt and was measured by means of the Duddell galvanometer G 
frequency m with a variation of amplitude of audio-frequency 1, Mathematically 
the voltage ¢ may be expressed by the relation :—e=A sin 2x nt (1 + sin 2x n't), 
With the change-over switch in position (a) a note of audible frequency n! is heard 
in the telephone, The current causing this note is too small to measure accurately 
by any instrument, but its magnitude can be arrived at by matching it with a known 
fraction of a much larger measurable current. This large current of audin- 
frequency n’ is supplied by a generator U and its magnitude is measured by means 
‘of a thermo couple and micro-ammeter A. By means of the shunt $ a known 
fraction of this current passes through the telephone when the switch is in (b) 

















Fig. 2. 


position. ‘The shunt S is adjusted so that the signal intensity is the same for both 
positions of the switch. Thus in the equation /=a, v* (the part 4,0 being neglected 
as it does not contribute to the detecting action of the valve) both /, the fraction of 
the current supplied by U’ and the input voltage » are known, and therefore a, 
can be calculated. 

Te was found that similar results were obtained by two different observers 
in matching the two notes in the telephone. A certain valve in use for seven months 
was not found to alter in detecting efficiency to any noticeable extent during the 
whole period. The detection coefficient of this particular tube was found to be 
36 x 10-* amp/volts, the resistance of the telephone receiver being 6,400 ohms. 
This corresponds to a power dissipation in the telephone of 8-3 x 10~ 
watt/volts'. An idea of this amount of power in the receiver can be obtained by 
noting that the minimum power dissipation necessary in this particular receiver to 
give a sound that just barely enables one to distinguish signals is about 
3 x 10-! watts. 
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‘THE NATURAL CONSTANTS OF WIRELESS ANTENNE. 
A Meissner, Physikalische Zeitschrift, March 15th, 1919. 


N the Physikalische Zeitschrift of March 15th, 1919, A. Meissner gives a 
lise of empirical formulze for the determination of the natural wavelength of 
certain common forms of aerials. ‘Taking the simplest case of an earthed 
vertical wire we may write hy=4/ where h, is the fundamental wavelength 
of the unloaded aerial and 7 the length of the wire (see Fig. 3) (a). In the 

ase of more complicated aerials formulz similar to the above (ie., always of the 

form 4,=KJ where K is a factor of proportionality) are available, the length as 
shewn ‘in Fig. 3 always being the full length of the aerial,” including the 
lead-in. For the same antenna capacity the greater the ratio of antenna capacity 
to antenna inductance the greater the factor K. An increase in the surface area 
of the antenna alse leads to an increase in K. 














Z Gs 


c d 





Fig. 3. 


The following table 
for various forms of antennz 


the numerical values of K in relation 2g= Ki 








[--Antenna 1 metre from the ground Kes 

[Antenna with a breadth of | Kes w7 
(eg for high -Antenna at Nauen K=5.5) 

Narrow T-Antenna of a ship K=45 05 

Broad (--Antenna (e.g., for T-Antenna at Nauen) K=38 

Still broader T-Antenna (e.g., breadth=/, height = i K=9 


Ordinary Umbrella Antenna depending on the number of wires K=6 to 8 
Low Umbrella Antenna (with height less than { ) with many wires to10 


In the June issue of the Proceedings of the Institute of Radio Engineers 
J. M. Miller deals with the same subject in les simple but more exhaustive 
manner. The aerial-ground portion of an antenna C.D in Fig. 4 is treated as 
4 line with uniformly distributed inductance, capacity, and resistance. ‘The 
Tead-in is considered as being free from inductance or capacity except when 
inductances or condensers are specially inserted. 
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If L, is the inductance per unit length, C, the capacity per unit length 

and Z the length of the aerial it can be shown that the fundamental frequency 

1 . 1 

401G, xTL, © gvT, 
the total inductance and total capacity respectively). ‘The wavelength in this 
simple case is equal to four times the lengeh of the aerial. ‘The wavelengths of 
the harmonic oscillations of the antenna bear in this case a definite ratio to the 
length (e.g., second harmonic j , third harmonic ; /) and the harmonic frequencies 
are multiples of the fundamental frequency. 

The most important practical case is, however, that in which an 
inductance is inserted in the lead-in. If the value of this be L the mathematical 
eotarnve,L,_L 

an 


of the aeria, is where L, and C, are 








theory yields the relation where n is the frequency of the 


natural oscillations of the loaded ‘antenna. “This equation cannot, however, 
be solved directly, but numerical tables can be constructed whereby the natural 
frequency m can be calculated when L, C, and L are known. (The reader will 
find these numerical tables in the paper teferred to and also in Circular 74 of 
the Bureau of Standards obtainable from the Department of Commerce, 
Washington, price 60 cents.) 


2 Fe Le 
cee Sz Ge 


Epeivalent Creat 
Fig. go Fig. 5. 
As an example of the method let the length of the antenna be 60 metres, 
the static capacity C, be 0008 microfarads, and let the value of Ly equal 50 
microhenries. If now an inductance L of 100 microhenries is introduced in the 
lead-in we have z =2. From the table we find that when E is 2 we have 


21 653. ‘Thus the wavelength may be calculated, and is found to be 577 
metres. “Thus introducing the inductance has increased the wavelength from 240 
to $77 metres. 

“The case of a condenser of capacity C inserted in the lead-in can be 
considered in the same way. In such a case the relation between the natural 

fone 

frequency and the other constants eee ie 

Numerical tables can also be constructed for the solution of this 
equation. Thus in the above illustrative example if a capacity of -0005 micro- 
farads is inserted in the lead-in the fundamental wavelength is shewn to be 
decreased from 240 to 172 metres. In quantitative wireless work it is very often 
necessary to replace an acrial with distributed capacity and inductance which also 
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has a loading coil L in the lead-in by an equivalent circuit consisting of the 
inserted inductance in series with lumped resistance Re, inductance Le and capacity 
Ce (see Fig. 5). In practice the quantities which are of importance in an antenna 
are the resonant wavelength or the frequency and the current at the current 
maximum, The quantities Le and Ce are therefore defined as those which will 
give the equivalent circuit the same resonant frequency as the aerial circuit. Also 
a second condition is that quantities Le, Ce and Re must be such that the current 
in the equivalent circuit will be the same as the maximum in the aerial circuit for 
the same applied E.M.F. whether damped or undamped oscillations are used. 
‘The mathematical work leading to the evaluation of Re Le and Ce is very 
complex, but the simple practical result which emerges is most useful. Ie is shewn 
that the effective low frequency resistance and inductance are each one-third of 
the values which are normally obtained by calculation considering the current as 
constant throughout the aerial, and that the effective low frequency capacity ‘s 
the same as the capacity as calculated in the ordinary way. 





‘We thus have :— 
RoR 

3 

unk 

3 


Conc 
Ie is of interest to note that the two values for the effective inductance and 
capacity are in agreement with those obtained by an entirely different method by 
Prof. G. W. O. Howe in the Yearbook of Wireless Telegraphy and Telephi 
page 699, 1917. ‘The ordinary formula for the frequency of oscillation of circuits 
with lumped inductance and capacity may be applied in this case if we assume 
that the inductance and the capacity are the same at all frequencies, and we thus 
have to a high degree of approximation 

dm = 1884 Yorke, 

where Am indicates the wavelength in metres, inductance is expressed in micro- 
henries, and capacity in microfarads. Applying this to the numerical example 


worked out above by the exact theory in which L+ke=s1667 microhenries and 


C,=.0008 microfarads we have X=575 metres which differs only by one-third 
per cent. from the value 577 metres obtained before. It is, of course, possible 
to calculate C, and L, from the ordinary formule, but they may readily be 
determined experimentally if a standard wavemeter is available by the familiar 
method of determining the wavelengths 2, and 2, when two inductances L, and 
L, are separately inserted in the lead-in. Tt is easy to shew that in this case 














The value of C, can be obtained by substituting for L, in either of the formule 
2, = 1884 “(L,+ me 


da r884 (Lt Ec. 
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‘The magnitude of the effective constants of an aerial circuit may also be deter: 
experimentally if sources of both damped and undamped waves are available. 
When a source of undamped oscillations in a primary circuit induces an E.M.F. E, 
in a secondary tuned circuit the current in the secondary depends only on the 
resistance R of the secondary and is given by Es. If damped oscillations are 


supplied by the source in the primary the current in the secondary for a given 
E.M.F. and primary decrement depends upon the decrement of the secondary, 
., upon the resistance and the ratio of capacity to inductance. 

‘These facts suggest a method of determining the effective resistance, 
inductance and capacity of an antenna at a given frequency in which all of the 
‘measurements are made at one frequency. 


jundamped damped 
| o 


R 
L c 








Fis. 6 


In Fig. 6 § represents a coil in the primary circuit which may be thrown either 
into the circuit of a source of damped or undamped oscillations. The coil L. is 
the loading coil of the antenna which may be thrown over to the measuring 
circuit containing a variable inductance L', a variable condenser C! and a variable 
resistance R!. First, the undamped source is tuned to the antenna and then the 
circuit tuned to the source. The resistance R? is then varied until the current is the 
same in the two positions when R'=Re. Next, the damped source is tuned to the 
antenna and the change in the current noted when the connection is thrown over to 
the LIC! circuit. If the current increases, the value of C? is greater than Ce and 
vice By varying both L' and C! keeping the tuning the same and Rt 
unchanged, the current may be adjusted to the same value in both positions. The 
‘effective capacity Ce is then given by C! and the effective inductance Le by L'. 
‘The measurement requires steady sources of undamped and strongly damped cur- 
rent. ‘The former is readily obtained by using a vacuum tube generator. A 
resonance transformer and magnesium spark gap operating at a low spark frequency 
serves satisfactorily for the latter source. An accuracy of one per cent is not 
difficule to obtain. 
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Twice Across the Atlantic in 
Ten Days. 


By Lieur. R. F. Durrant, RAF, 
Wireless Officer of the R34. 





FTO TTUOMUUUUULUULLUILLUIL LULL LULL LOLLLeeLLLLeLA Looe ELL LLLGCoOR 


REMEMBER some years back, 
‘August, 1911, when the predeces- 
sor of the Wiretess Wort>— 
the Marconigraph—first published 
details of the wireless on an aero- 

planes it seemed to us then that wire- 
less was reaching the climax of its won- 
derful history. Now only eight years 
later I wonder what you, students of 
the ather, will think of the last word in 
vetheric communication that lies be- 
hind the little door of the wireless cabin 
on H.M. Airship R.34—commanded by 
Major G. H. Scott, RAF. He has 
indeed demonstrated in a wonderful 
way the future of Rigid Airships by 
fying with a crew of 32 a distance of 
over 3,000 miles, landing safely, re- 
fuelling and returning to an appointed 
aerodrome in England, all in the space 
of ten days. 

On R.3¢ there are four gondolas each 
with engine—the control car being 
forrard and here the Commander, Navi- 
gator, and Coxswains are on duty—the 
latter controlling the rudder and ele- 
vators. . 

Just in the entrance between the 
engine unit and the chart table is the 
wireless cabin. It is approximately 
seven feet square and fitted with table, 
cupboards, and two windows. The aerial 
is provided by a long trailing wire 
beneath the ship, wound on a neat 
wooden reel and released when the ship 
attains a height of one thousand feet. 
“The whole of the metal hull, cars, and 








steel guys are used as the balance 
capacity. 

For long distance transmission spark 
is not favoured owing to the danger of 
fire, and we use the now well-known 
system of undamped waves produced 
by the vacuum valve—to which is also 
attached a wireless telephone unit, cap- 
able of efficient speech up to 80 miles. 
For communication with merchant ships 
L Aised a small aircraft 100-watt trans 
mitter, which proved very useful. In 
fact, never once did I call C.Q. when 
speeding along in that mysterious cloud 
world above the vast Atlantic, with- 

an answer from some ship, 
be she tramp or liner, all anxious to. 
know of our welfare and progress. 

When working the continuous wave 
transmitter great care has to be exercised 
tw secure the maximum efficiency—and 
hence the valves particularly are cafe- 
fully nursed to secure the best results. 
We worked St. Johns from a distance 
of 1,800 miles, receiving strength being 
good and clear. Surely the day is now 
coming when spark will make way for 
the silent continuous waves. 

From England to New, York not + 
ship was sighted until I got into wire- 
less touch, and afterwards saw on our 
starboard bow the S.S. Seal outward 
bound for Australia. "GOOD, GOOD, 
O.M,” was what the Seal’s spark 
crackled out and then “ I've wasted six 
films on you, om.” “Not wasted, { 
hope, om,” I morsed out, and very aptly 
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he replied * 
tions, T hope.” 

‘Then came our worst experience, in 
the Bay of Fundy, with electrical ‘dis 
turhances. The good ship was taken out 
of our hands by an unseen power and 
hurled from 5,000 to 2,000 feet before 
answering the helm again, the air hot, 
and sparks leaping from the aerial as I 


jot for future genera- 


which was unfortunately misinterpreted 
in England as a distress signal; but the 
good ship sped on, and we reached New 
‘York under our own power. 

‘The reception by the American 
authorities was one of the outstand- 
ing features of the ight; nothing was 
too much trouble for them, from provid- 
ing clothes, to féting us in “little old 








Liew, R. F. Ds 


quickly reeled in, the whole atmos- 
phere alive as with demoniac ferocity. 

How the R.34 came through only 
Providence knows—but those who saw 
the wonderful handling by her Com- 
mander felt an inward thrill at his 
triumph over Nature. And then came 
the fear of petrol shortage, and the wire- 
less call for U.S. destroyers to stand by, 





RAP. 


New York.” It indeed made us feel 
that a new tie had been created between 
the two great Enzlish-speaking peoples. 

Much had to be done while on the 
ground, the sets overhauled and batteries 
recharged, although quite a lot of charg- 
ing was done * en route ” with a small 
charging board from the Brolt dynamo 
driven off the forrard engine. 
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Only four days there and the weather 
experts informed us we must leave that 
night as a great storm was coming from 
the region of the Great Lakes. We 
floated over New York at 1,500 feet 
and the sight that met our gaze is im- 
printed on our minds for ever; a v 
able kaleidoscopic vision of light, 
spersed with the searchlights of the 
United States battleships in the river, 
which shone now on our glistening hu'!, 









and then on the 
faces of the multi- 
tude below. It pro- 


vided a scene which 
was almost intoxi- 
cating in its novelty. 
hen the good 
craft's head — was 
turned for the East, 
and with a 40-knot 
breeze behind us, 
and with only three 
engines running we 
were speeding to 
Blighty at 80 miles 
an_ hour, he 
cheery little meals 
in the crew space 
amidships, the chest- 
nut of “who stirred 
the mustard wi 
the toothbrush ? 
and the ragtimes on 
the Decca gramo- 
phone all showed 
the lighter side 
of the great flip, and when the giant 
masts of Clifden wireless station showed 
up against the evening sunset we all 
grinned broad grins. 

T cannot conclude without thanking 
the Marconi Company for their magni- 
ficent help in placing their great Clifden 
and Glace Bay stations at our disposal; 
time and again the aerial cruiser was 
warned of bad weather ahead by wireless 
reports from Clifden, and their aid was 
of incaluable value.’ [ wish to men- 














Corporal H. 
Liewt. Darra 
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tion, too, how Cape Race received 
my little spark set at 250 miles—which 
I believe creates a record. ‘To Canso 
wireless station for great help and to all 
others who stood by so well, best thanks. 

Whilst over Norfolk preparatory to 
landing, H.M. the King’s gracious mes- 
sage came through and its effect when 
read on board was as a tonic. The lessons 
learnt on this voyage Will enable Great 
Britain to maintain her supremacy of 

the air, 

From the operat- 
ing point of view 
the following items 
may be of interest. 
‘The High Tension 
voltage for the 
CW, Transmitter 
was supplied by a 
very neat motor 
generator, specially 
constructed 
by Messrs. New- 
ton, and giving a 
variation of voltage 
from —1,100-1,500 
volts. 

For long distance 
work we used a 3}- 
hp. Douglas engine 
driving a larger mo- 
tor generator situ 


Pood ated in. the en- 
daving the voyage, Bie room, this 
giving 2,000-3,000 

volts. 
“The spark set worked on a 16 volt. 
battery which with a double pole 
switch could be used either for spark 





or lighting the filament of the valves. 

A three-valve receiver was used for 
reception and with this Clifden was 
read right up to Nova Scotia—true 
note—and with the receiver oscillating, 
much further. 

Severe atmospherics burnt two pairs 
of telephones out, and I have much to 
write on this at a later date. 
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‘THE AMATEUR POSITION. 


NHAPPILY the situa- 

tion in respect to ama- 

teur radio work remains 

unresolved, indeed the 

cancellation of all pre- 
viously-existing amateur licences is a 
step backwards, although it may be the 
preliminary to a speedy settlement of 
the vexed question. This clean sweep of 
licences clearly shows that the Govern- 
ment has drastic alterations in view and 
intends to make an entirely fresh start. 
Anyhow, one seems to apprehend that 
the long-suffering amateur is doomed 
not to regain his pre-war footing. 

‘To our way of thinking the wrong 
policy is being pursued. The wireless 
amateur should be encouraged, not 
shackled, restricted and shown the “cold 
shoulder.” The country badly needs the 
brains of enthusiastic men who are pre- 
pared to follow up vital scientific sub- 
jects at their own expense and as a Ia- 
bour of love. ‘The more minds there 
are applied in this country to the many 
‘outstanding problems of radio-com- 
munication the better, for young, keen 
‘America, painstaking Germany, and 
brilliant Japan are all in the field, to 
say nothing of Senatore Marconi’s com- 
patriots and those fine electricians, the 
French. 

‘When war broke out the authorities 
were glad enough to avail themselves of 
the skill and experience of amateurs, 
and a shining example of what these 
amateurs are worth is that of Lieut. 
R. F. Durrant, the R.z4’s Wireless 
Officer, who was formerly a member 
of the North Middlesex Wireless Club. 

‘We have before us a cutting from 
the Daily Express, a part of which 
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Stray Waves. 
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reads as follows, “. . . said an official 
of the General Post Office to a Daily 
Express representative, we are very 
careful to see that’ applicants are 
not simply out for amusement. Be- 
fore the war we had a good deal of 
trouble with silly fools who apparently 
asked their best girls to tea and amused 
them by sending out * S.O.S.’ signals on 
their wireless sets. Now that there 
have been such improvements in. the 
apparatus inanities of this kind will be 
very obstructive to messages of commer 
cial importance.” 
All we have to say with regard to 
thar statement is chat any practical 
less man knows how the “fools” could 
be soon discovered and eliminated; no 
ban has been placed upon private motor- 
cars simply because a “fool” occasion- 
ally runs over a pedestrian. As for 
amusement, we should like to know 
why people may not amuse themselves 
in any way they please, provided they 
do not infringe the liberties of other 
citizens or transgress against the law. 
“The amateur is willing to be supervised 
and to conform to reasonable regula- 
tions; he is even willing to act as a 
policeman of the zether amongst his own 
class, but judging from the look of 
things there exists a desire to obliterate 
altogether. America has bowed— 
y, it is true—to Prohibition, but she 
did not agree to the proposal 'to stifle 
amateur wireless telegraphy. Why 
should you? What are the Wireless 
Clubs doing to defend their rights? It 
was the American amateurs themselves 
who won their day, though they inter- 
ested their legislators in the matter. 
Have our Wireless Clubs knowledge of 
any Member of Parliament who will 
stand up for them in the House? 
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GERMAN INFLUENCE OVER 
DUTCH WIRELESS." 

‘The Bandoen Correspondent of De 
Locomotie writes: If ever the history 
should be written again regarding the 
realisation of wireless telegraphic com- 
munication between the Dutch Indies 
and Holland and vice versa, thereby re- 
vealing the whole truth, one will then 
learn some very interesting details. We 
base this statement upon the fact that 
we have been successful in throw- 
ing some light upon the erection of radio 
stations in the Indies regarding which 
during the course of time we have col- 
lected material which shows clearly 
what a remarkable attitude the Dutch 
Government has taken up in this mat- 
ter. It may be that in some points we 
are not fully accurate, but we shall, 
nevertheless, be successful in sketching 
in broad features a faithful picture of 2 
portion of the original history: of the 
wireless system mentioned above. The 
following is information which we have 
‘obtained from various sources : 

‘When in the beginning of 1917 Dr. 








C. J. de Groot took his doctorate at * 


the High School of Delft he stated in a 
paper the view that a direct wireles 
‘communication between the Dutch In- 
dies and the Netherlands was to be 
regarded as a possiblity. But there were 
few people who gave credence to that 
view. At that moment radiotelegraphy 
was not so far advanced as now and 
when people in Europe heard of the 

reless station of German East Africa 
it was regarded as a fact of quite spe- 

importance. 











‘Then it was that Herr Le Roy, the’ 


Director of the German Asiatic Tele- 
graph Company, regarded it desirable to 
place himself in relation with Dr. de 
Groot and for this purpose he made a 
journey from Keulen, his headquar- 
ters, to the Hague for the purpose of 
making enquiries regarding the plans of 
our Engineer. 
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Firmly convinced that Germany 


_ would win the war, Herr Le Roy gave 


Dr. de Groot the advice, which, how- 
ever, almost amounted to a command, 
to remain “‘in the German Line” (i.e, 
within the, German sphere of action) 
in everything that he might undertake. 
Te was from that moment that Herr Le 
Roy meddled with out wireless, very 
much to the disadvantage of the rapid 
realisation of this communication, 

“This gentleman's aim was to sup- 
plant the English cable monopoly by a 
hegemony of the Telefunken over our 
aerial system, which was certainly not 
in accordance with our intentions since 
we were striving for independence, 

Herr de Groot proceeded to the 
Dutch Indies and immediately com- 
menged activities, which in those days 
led to a very brilliant result. Through 
the Minister of the Colonies a sending 
apparatus was ordered in America which 
was installed at Malabar as carly as 
November, 1917, and with which good 
results were obtained from the very 
first. 

Herr Le Roy, however, did not re- 
linquish his operations, and offered, in 
the name of the Telefunken Company, 
gratis, a time-sending apparatus destined 
for the Dutch Indies. It was well un- 
derstood that Holland would be com- 
pelled to pay “through the nose” liter 
‘on for this apparent gift. « 

‘The Telefunken apparatus arrived 
in the Indies by the warship “Zee- 
land” and the Governor did not feel 
wholly charmed with this little gift 
which was being fastened about our 
necks and by which an effort was being 
made to compete with Dr. de Groot. 
‘The latter should be afforded a good 
‘opportunity to succeed in his great en- 
terprise and the Governor General is 
to be greatly praised for having allowed 
the installation to lie dormant for eight 
months at Soerabaja. It might per- 
hhaps have been there yet had not tele- 
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graphic instructions been received from 
Holland insisting upon the installation 
‘of the (German) apparatus, failing 
which Germany threatened to stop the 
export of coal to Holland. ‘The appara- 
tus therefore received a place near the 
district capital of ‘Tjjlilin, south west 
‘of Bandoen and received the neces- 
sary electric current from the B.E.M. 
from Dago, whence it was conveyed 
by high tension cable. The wireless at 
Malabar originally received its current 
from the same source, but it now has 
its own source of power, so that the 
sweeping away of the transformer house 
‘owing to the earthquake at Dago, did 
fect it adversely. 

here is still more mystery surround- 
ing the ‘fadio station on Tjililin than 
that of Malabar. In the beginning we 
were only able to learn that Herr 
Moens, the ‘Telefunken Agent, ob- 
tained control over a tractor of the 
military auto-service by which he was 
able t0 secure the transport of heavy 
‘cases which were addressed to Dr. de 
Groot, to the station of Tjililin, regard- 
ing which we have already written a 
short article. The new installation 
came under the supervision of Dr. de 
Groot, who as representative of the 
Government, had to exercise surveil- 
lance over his competitor. 

German influence was, however, able 
to accomplish still more, and to this day 
has prevented the installation of a re 
ceiving station in Holland) since 
it was argued that the Indies could sig- 
nal their messages to Nauei 

Meanwhile there arrived in Holland 
as supporter to Dr. de Groot, Herr 
Dubois, who was not able to achieve 
much, but owing to his intervention he 
managed that the question should be 
examined somewhat more closely. Not- 
withstanding this Telefunken carried 
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the day and a definite installation was 
sent by a convoy, which, however, was 
discovered by the English and had to be 
unloaded. Then it was that the convoy 
had to return—offically it was stated 
that a consignment of paint of German 
manufacture had to be unloaded. The 
Minister, however, judged it necessary, 
in order not to spoil ‘Telefunken’s 
chances, to report that 2 Dutch wire- 
less set, against the transit of which no 
objection could be raised, had had to be 
unloaded. 

Now work is proceeding actively for 
the completion of both stations, Mala- 
bar is being made much more power- 
ful and will reach 2,400 kilowatts, 
whilst the best French stations only use 
1,500 kilowatts. Telefunken, however, 
is against this, and is only willing 0 
go to 400. Luckily one is not holding 
entirely to that system since if it does 
not fulfill the demands made upon it, 
the contract will be broken. It will, 
however, probably be removed to Mala- 
bar, and on behalf of the Telefunken 
Company a power station is being built 
at Dajeub-Kolot, on the Tjitaroem, the 
building of which alone will cost the 
fabulous sum of three hundred tliou- 
sand guilders. 
WIRELESS TELEPHONES ON 

JAPANESE LINERS. 

Tokio papers state that wireless tele- 
phones are to be installed on the Toyo 
Kisen Kaisha passenger liners trading 
across the Pacific from San Francisco 
to Yokohama, Arrangements are also 
being made to connect up these steam- 
ers, when at sea, with the public tele- 
phone exchanges at Tokyo and Yoko- 
hama via the wireless apparatus. Ocean 


passengers will thus be able to speak 
direct to their friends at home. 
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A Competition for 
Commercial Wireless Operators 
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ANY of the problens 
of radio communics- 
tion depend for their 
solution upon data col- 
lected by competent 

observers in all parts of the world. 

Given a mass of reliable information the 

scientist can attack it, trace laws or de- 

parture from laws, and probably arrive 
at a satisfactory hypothesis, but if he 
cannot travel widely, if he has at his 
disposal only facts relating to the parti- 
cular part of the world in which he 
lives, he is badly handicapped. Before 

Darwin produced his  epoch-making 

Origin of Species he spent twenty years 

in gathering data from naturalists, breed 

ers, horticulturists and hunters in almost 
every country under the sun. 

On page 331 of this issue there begins 
an article written by Dr. W. H. Eccles, 
‘who is well-known to most radio work- 
ers, in which he describes how wireless 
operators may render valuable assistance 
to those who make it their business to 
study the unsolved puzzles connected 
with wireless. ‘The article has been 
written specially for the purpose of our 
competition and is intended as a guide 
to competitors as to the line of work to 
take up. ‘The rest of the article will 
appear in our October number which 
will be published on September 25th. 
After having read the whole article 
make up your mind what work you can 
best perform and submit your results in 
the most suitable form, that is, as article, 
chart, schedule, curve, or list, or a com- 
bination of these. 

(1) On the front cover of the Sep- 








tember and October numbers will be 
found “a coupon bearing the words, 
“W.W. Competition,” and the name of 
the month. ‘These coupons must be 
fastened to a covering letter containing 
the name and address of competitor, 
name of wireless station he is employed 
on, and the name of his employer; this 
letter must accompany the work sent 

(2) Results are to be sent in 
envelope or cover, marked “ Compet 
tion,” to the ‘Editor, WIReLe 
Wontp, 12-13 Henrietta Street, Strand, 
London, W. 

(3) All manuscripts must be sent to 
the above address so a8 to reach it not 
later than January 7th, 1920. 

(4) Manuscripts” must be plainly 

itten, one side only of the paper 
being used. 

(5) No correspondence, either before 
or after the publication of the winners? 
names, can be entered upon. 

(6), First prize, twelve guineas; se- 
cond prize, six guineas; four consolation 
Prizes, each consisting of Dr. Fleming's 
new book, entitled The Thermionic 
Valve and Its Developments in Radio- 
telegraphy and Telephony, and Mr. 
Philip R. Coursey’s Telephony without 
Wires. 

(7) The selection of the prize- 
winners will be made by Dr. J. Erskine- 
Murray and the Joint Editors of the 
Winetess Wort, and the names of 
the successful competitors will be pub- 
lished in the Wiretess Wortp for 
March, 1920. 

(8) ‘The decision of the editors shall 
be final. 
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Wireless Telegraphy Problems 
for Operators 


By W. H. Ecctes, D.Sc. 

This article has been specially written by Dr. Eccles for the 
purpose of showing intending competitors (see Competition 
described on p. 330) the fields which are open to them for research. 
The article is intended to be suggestive only, and competitors need 
not consider themselves necessarily bound to work on the lines 
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EFORE the war the British 
Association Committee for 
Radiotelegraphic Investigation 
had started a scheme of investi- 
gations of a kind that could be 

Carried out-by operators and amateurs, 

and had collected a great deal of infor- 

mation. Most. of this was greatly 
affected by seasonal changes and many 

‘of the phenomena observed probably 

vary from year to year. But the 

scheme had not been in operation a full 
twelve months at the time the war 
broke out and stopped it. Consequently 

a great deal of the potential value of 

the work already done was lost. It is 

in the power of operators to resume 1 

number of these investigations, though it 

is not yet certain that the B/A. Com- 
mittee will again embark upon so com- 
prehensive a scheme. ‘The public-spirited 
enterprise now being initiated by THe 
Wiretess Wortb promises to stimu- 
late the prosecution of similar researches 
and to inaugurate others of a kind not 
possible to amateurs even if the ama- 
teur were at present free to begin work 
again. ‘The professional operator 1s, 
apart from his opportunities for develop- 
ing personal skill in the use of his appa- 
ratus, in a position of great advantage 
over the amateur in the respect that his 
station and his wireless gear form a very 
distinct, constant and full-size unit, such 











as few amateurs can hope to possess. 
Besides this, the station of the sea-going 
operator moves about, and therefore 
affords excellent opportunities for the 
measurement of the variation of the 
strength of signals with distance and 
similar investigations usually beyond the 
reach of the amateur. 

In attempting to give an outline of 
the experiments and investigations pos- 
sible to the seagoing operator, it is 
necessary to fulfil the conditions that 
these shall not interfere with his traffic 
duties or involve derangements of his 
apparatus. Even with these limitations 
a great deal of most useful work can 
be done. In this article I need only 
refer to two classes of investigation, one 
directed to the study of the influence of 
natural phenomena on the propagation 
of signal waves, the other class dealing 
with the disturbances called variously 

“sayy” seni,” * atmonpheriey” ot 
Influence of Natural Phenomena on the 

Propogation of Signal Waves. 

Problems under this heading will 
usually be studied by observations on the 
variation of the strength of signals 
transmitted from some regularly-work- 
ing station running under reasonably 
constant conditions. For example, time 
signals and press messages from the vari- 
‘ous high-power stations can be observed 
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regularly at fixed stations, and the effects 
‘of the phehomena mentioned below 
studied as regards their influence on the 
propagation of the waves. The sea- 
Boing operator, by similar observations, 
an hope to contribute to the establish- 
ment of the laws connecting distance 
and strength of signal from the same 
transmitting station. The natural phe- 
nomena principally concerned fall into 
‘two groups, one concerned with atmos 
pheric action, the other with physical 
geography. 
Variations due to Atmospheric Actions. 
‘The most prominent of these are 
those due to the daily journey of the 
tun acrom the sky and, to lex extent, 
to the motion of the moon. The in- 
fluence of the sun is enormous; the 
range of a station is far greater by night 
than by day and every sunrise and sun- 
set brings about very striking phen- 
‘omena, The atmosphere seems to be 
less transparent in the day than in the 
night and seems to be very opaque on 
‘occasion in the twilight band. Wireless 
experience taken alone suggests that 
ultra-violet or similar “ ionising rays” 
from the sun give the air the property 
of absorbing the signal waves or of 
deflecting them; and from what is 
Known of the action of such rays on 
rarefied gas, it seems likely that the lay- 
ers of the atmosphere between 10 and 
40 miles high are involved. At sunset 
these layers of the air begin to lose their 
property but other higher layers, appar- 
ently at a height of about 40 miles re- 
main possessed of the deflecting powers 
and appear to act beneficially as reflec- 
tors of the wireless waves. Continuous 
observations of the times near sunset 
and sunrise when the change from day 
it conditions takes place could 
il to be of help in the under- 
standing of these facts. 
Besides these regular variations there 
are the variations known as “fading.” 
‘The cause of this is quite unknown and 
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is not likely to be discovered except by 
‘careful observing-and recording of the 
facts. Probably the records obtained 
this way would have to be compared 
with the records of magnetic observa- 
tories, for the regular diurnal variations 
of the earth’s magnetic field seem 10 
be closely connected with the electrical 
conductivity of the layers of the 
mosphere less than 50 miles above the 
earth, 

There is evidence that the atmosphere 
at even less than 10 miles from the 
earth has its effect on signals. Clouds 
and moisture may have an influence and 
reat storms such as tornadoes and 
cyclones certainly do. But it is very 
uncertain, still, whether the layers 
above 60’ miles high come into play in 
wireless signalling either during the day 
for the night. ‘The best way of settling 
this point is to observe, whenever pot 
sible, any effects apparently exerted hy 
auroral displays. ‘The aurora is never 
below about 60 miles, and as it is an 
electrical phenomenon, it may be ex- 
pected to exert some influence on elec: 
tric waves if indeed they go so high. 
‘Those observers who have the oppor- 
tunity should therefore observe both 
long and short distance signals when an 
auroral display is in progress—perhaps 
in this way it might be settled whether 
waves from a far distant station travel 
to greater heights than waves from a 
relatively near station. In passing, it 
may be noted that all the great mag- 
netic storms are associated with auroral 
displays, and the navigating officer on 
a ship usually knows when a magnetic 
storm is in progress. Such storms may 
last more than a whole day. They 
produce great disturbances in submarine 
and land lines, but no one has yet de- 
tected any influence on wireless. 

(To be continued.) 
concluding portion of this article will be 
pliant 
sonst ohh fo popare thts 
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Notes of the Month 








TUTTE ee bs 





STUVUIUUUOIUNUGEUAU UU 000000 CSEOEEOAEU TOGA OU UTED EASA SE0A UTTER 


AIRCRAFT EXHIBITION AT 
AMSTERDAM. 

‘Through the enterprise of the Dutch 
Government an Aircraft Exhibition was 
opened at Amsterdam on August 
Ist, at which most of the leading 
British Aircraft, Manufacturing Firms 
are exhibiting. Marconi’s_ Wireless 
Telegraph Company, Ltd., show 
their standard ‘Transmitting, " Receiv- 
ing and Direction-Finding Sets for 
Aircraft, as well as a certain amount 
of Field Station Apparatus. The most 
interesting feature of the Marconi Com- 
pany’s Aircraft exhibits is the new 
100-watt Aircraft. Telephone Trans- 
mitter. ‘This set has a range from air 
to ground of from 80 to 100 miles, 
using 70 feet masts and a standard three 
valve “receiver on the ground. The 
Direction-Finding Apparatus displayed 
is of a similar type to that sup- 
plied to the transitlantic Handley- 
Page machine which gave such success- 
ful results on the voyage of that machine 
from Newfoundland to Nova Scotia. 
In addition to the apparatus shown on 
the Stand there is a standard Tele- 
phone Ground Transmitting Sta- 
tion in the Exhibition Grounds, and 
arrangements have been made for’ prac- 
tical demonstrations of both the Direc 
tion-Finding and Telephony Sets for 
to grdund and ground to air communi- 
cation. This means that passengers tak- 
ing trial Aights will be able to talk with 
their friends on the ground, and vice 
‘verse. 

















REMOVAL OF CENSORSHIP. 


‘The censorship was abolished, so far 
as British controlled cables and wireless 


telegraphs are concerned, from mid- 
night on July 23rd-24th.” Telegrams 
will now be accepted without restriction 
to all British possessions, to the United 
States and Possessions, and generally to 
all parts of the world, with the excep- 
tion of the following countries in which 
restrictions have not yet been abrogated 
by the authorities concerned : 
Germany, Austria, Hungary, Bul- 
garia and Turkey (including Palestine, 
Syria and Mesopotamia), France and 
French Possesions, Greece, Roumania, 
and Kingdom of Serbs, Croats and 
Slovenes, Czecho-Slovakia and Polan 
Finland, Esthonia, Lithuania, Russi 
(including Caucasus and Russia 
Asia), Norway, Sweden and Switzer- 
land, Japan, Honduras, Argentina. 
The Postmaster-General 
munication with the Administrations of 
these countries, and a further announce- 
ment will be made when the existing 
restrictions on telegraphic correspon- 
dence with any of them are abolished. 












MARCONI’S WIRELESS TELE- 
GRAPH CO., LTD., », THE 
POSTMASTER-GENERAL. 

On July 25th, Mr. Justice A. T. 
Lawrence delivered his award in the 
arbitration proceedings between the 
above-mentioned parties. In awarding 
the Marconi Company £590,000, he 
said, “I only want to say with regard 
to it that that is my estimate of the 
present worth of all the royalties the 

Company would have recovered under 

the contract. I have excluded from 

consideration, as by order directed, the 
letter of January 1st, 1915, and Ihave 
not diminished the amount by any con- 
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sideration of the probability or other- 
wise of Marconi patents being employed 
in commercial wireless in the future.” 


‘THE MARCONI WIRELESS 
TELEGRAPH CO. OF 
AMERICA, v. THE ATLANTIC 
COMMUNICATION CO. 
Judgment has been obtained by the 
finit-mentioned firm in its action, the 
subject of which was the use of the 
audion, which was held to infringe the 
Marconi Co's. Fleming patent of Nov. 
Sth, 1905. ‘The Atlantic Communica 
tion Co, before the war operated the 

notorious station at Sayville, 





‘THE NEW WIRELESS TELE- 
GRAPHY BILL. 

Lord Somerleyton’s Merchant Ship 
ping (Wireless Telegraphy) Bill, which 
requires every passenger and’ cargo 
steamer of 1,600 tons and upwards to 
be equipped ‘with wireless telegraphic~ 
apparatus, has passed the third reading. 


WIRELESS CLUB NOTES. 
‘Tue Winetess axp EXxperimenrat 
ASSOCIATION. 

‘The Amateur Wireless Alliance, late 
of Peckham Rye, S.E., has been re- 
organised under the name of the Wi 
less and Experimental Association, with 
headquarters at 16, Peckham Read, 

Camberwell, S.E. 

Mr. F.'H. Gribble, 48, Surrey 
Square, Walworth, S.E., has'been ap- 
pointed Secretary, and will be glad to 
see any visitors at the Club's headquar- 
ters any Wednesday evening at 7 
o'clock. 

‘A strong committee has been drawn 
together, and London readers will no 
doubt find many of their old wireless 
and experimental friends attached to 
this new Association. 
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‘Turee Towns Wiretess C1us, 
July jrd. 

‘A Morse practice was followed by a 
general discussion. A member sug- 
gested an exhibition of home-made 
apparatus, and this will probably be 
arranged soon. A feature of the even- 
ing was the reading of some translations 
from an American Amateur Wireless 
Journal. 

July oth. 

The Club met at the Plymouth 
Chambers. Mr. J. Jerritt presided. Mr. 
Lock, one of the members, gave an in- 
structive lecture dealing with induct- 
ance, capacity, and cuning as applied to 
Wireless Telegraphy. 

July 17th. 

‘Mr. Jerrite presided. Mr. Voss lec- 
tured on the “ Difficulties likel 
encountered by Amateur Wireless 
dealing more especially with 
receiving circuits and their construction, 
also the difficulties encountered in erect- 
ing efficient aerials in a small space. 
July 24th, 

Mr. Jerrite presided. Mr. Lock gave 
a most interesting lecture on My 
First Wireless Apparatus,” starting on 
the cohecer and bell, and working up 
to his pre-war instruments. Some inter 
esting sketches of his proposed C.W. 
set_were shown and explained. 

‘The Club will be pleased to welcome 
visitors and to enrol new members. 
All communications should be sent to 
W. Rose, Hon. Sec., 7 Brandreth Road, 
Compton, Plymouth. 














North Mippiesex Wiretess Cive. 

The 21st meeting of the Club was 
held at Shaftesbury Hall, Bowes Park, 
fon July 15th. In spite of a num- 
ber ‘of the members being on holiday 
there was a very fair attendance, and 
the meeting was quite a success. 

The first part of the evening was 
devoted to the business of electing the 
Officers of the Club for the year. “The 
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President, Mr. A. G. Arthur, and the 
Hon. Secretary, Mr. E. M. Savage, i 
accordance with the rules of the Club, 
retired automatically at the end of their 
year of office, and were eligible for re- 
election. 

‘Mr. Arthur was then again 
as President by Mr. Midworth and 
seconded by Mr. Green, and there being 
no other member proposed for this office 
Mr. Arthur was duly elected. 

‘Mr. Savage was again elected as Sec- 
retary, and Messrs. A. W. Hulbert, L. 
C. Holton, and W. Gartland offered 
themselves to serve on the Committee, 
and were duly appointed. 

“The President, in the course of his 
remarks, which by their dry humour are 
always keenly appreciated by the mem- 
bers present, drew attention to the fact 








Mercantile 


that the Wireless Officer on board 
HLM. Airship R.34, Lieut. R. F. Dur- 
rant, was a member of the Club, and up 
to the outbreak of War had served on 
the Committee and had always been + 
live member. Before joining the forces 
his work was in no way connected 
with Wireless or Electricity, but the 
knowledge gained in pursuit of his 
hobby had enabled him to take respoi 
sible positions in the Wireless Service, 
Mr. Arthur said that he was sure the 
members would feel proud that a mem- 
ber of the North Middlesex Wireless 
‘Club was numbered among the officers 
of the R.34. 

Particulars of the Club may be had 
from the Hon. Secretary, Mr. E, M. 
Savage, “ Nithsdale,” Eversley Park 
Road, Winchmore Hill, N. 








Herbert F. Baldwin, 


ess Telegraphs's in the Thames Pageant, August 4th, 1919, 


‘heir boat is the one immediotely behind the Tag. 
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HEN, on July 19th, a 
representative body ‘of 
the Empire's forces 
marched through Lon- 
don in celebration of 
peace and victory, twelve wireless opera- 
tors of the Mercantile Marine took a 
well-merited part in the procession, 
*These men and their colleagues shared 
‘equally with seamen the risks of keep- 
ing the seas, and in very many cases paid 





The Victory Mach 
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with life and limb the price of duty 
faithfully done. Even after repeated 
torpedoings they did not hesitate to go 
yet again into the danger zones strewn 
‘with mines or infested by German sub- 
marines, and what the Empire owes to 
them can be neither calculated nor paid 
for. We have much . pleasure in 
reproducing a photograph of nine of 
the gentlemen who took part in. the 
march, 






Topical Pree 


‘Standing (left to right)—S. A. Sonnet, E. A. Warkissox, M. Frawtey, C,H, Doraxt. 
Inset (top}—W. S. SurMesiaxo, H. Stoxpy, H. E, Mutsy. 


Inset (bottom)—F. J. H. Bucw, A. Dixspave. 
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The Theory of Valve Rectification 


By W. S. Barrell. 
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(Cenunsed frum Alugust Number.) 


GRID CURRENTS, 

N our study of the elementary 

principles governing rectification 

by the three-electrode valve, we 

have, up to the present, only con- 

sidered one class of curve, namely, 
‘nat produced by plotting the current in 
the anode circuit against grid voltage. 
So far we have been chiefly concerned 
with the anode current, any currents 
which might flow in the grid-filament 
circuit having been neglected. 

Tt will now be necessary to consider 
the phenomena taking place in the lat- 
ter circuit, for, as will be shown, under 
certain conditions currents will flow 
which have an important bearing on 
rectification. Whether the current in 
the grid circuit flows continually in one 
direction or whether after a time *t 
changes in direction will depend upon 
certain points which will be discussed 
later. 

‘The first point for consideration is, 
what is the effect, if any, on the grid 
current when the’ potential of the grid 
is varied, and this can most easily be 
studied from a curve in which grid cur- 
rent is plotted against grid voltage. 

A circuit should be set up as shown 
in Fig. 10, which is essentially the same 
as that utilized for obtaining the grid 
voltage-anode current characteristic, but 
with the addition of a micro-ammeter 
Ma inserted in the grid-filament circuit. 
Using the scheme of connections shown 
in the diagram it becomes quite easy to 
take the readings for the grid current 
and anode current curves simultaneously 
should both be required. 

Tt was mentioned above that under 
certain conditions the grid current might 











change in direction, and therefore it is 
preferable that the zero position of the 
micro-ammeter needle be adjusted to 
somewhere near the centre of the scale. 








Fig. 10 
“This condition will cover the case of all 
valves whether hard or soft, but at the 
moment, we shall continue to deal with 
hard valves only, and for these it is not 
so necessary that this adjustment be 
made as all the readings will be in one 
direction. The advantage of the cen- 
tral zero will be shown when dealing 
with soft tubes. ; 

Referring to Fig. 10, the voltmeter, 
V, will indicate the potential of the grid 

ith respect to the negative end of the 
lament and, as this may be either nega- 
tive or positive, an instrument with a 
central zero is advocated. The ordinary 
voltmeter could of course be used, but 
then the leads would have to be reversed 
when changing from negative to posit've 
values and vice versa. The anode cur- 
rent is measured by the instrument A, 
and the readings of Ma will show the 
current and its direction in the grid cir- 
cuit. Commencing then with the po- 
tentiometer slider at X, readings of all 
instruments should be’ taken at, say, 
every half volt (as recommended when 
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taking the Fleming Valve curve*) 
tne the slider iat W. 
‘Three sets of figures will thus be 
obtained: (1) Values of grid voltages; 
(2) Anode current; (3) Grid current, 


and the curves may be plotted as shown 
in Fig, 11, A and A,. As the grid cur- 
rents are so much smaller than the anode 
currents the curve A, has been drawn 
to a larger scale, 





Fig. 11 
A study of these curves will reveal 
several interesting facts. First of all, it 
will be noticed that the anode current 
‘commences much earlier than the grid 
current, and in fact reaches a compara 
tively high value before a current starts 
in the grid circuit. Secondly, it will be 
seen that from B to C a current is flow- 
ing in the anode circuit, but not in the 
grid circuit. ‘Thirdly, the grid current 
curve has a sharp bend somewhat simi- 
lar to the bend in the anode current 
curve. The dotted curve A, has been 
added to show the effect of ‘increasing 
the anode voltage. ‘The curve is seen 
to be raised vertically, but it should be 
noted that the grid ‘current curve is 
practically uriaffected by the increase in 
anode voltage. 
GRID CURRENT AS AN AID TO 
RECTIFICATION. 

‘The method of using the valve as a 
rectifier working at the bend of the 
anode characteristic, D Fig 11, has al- 
ready been considered and iti 














+ Wineizss Worto, 182. 
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posed that the grid potential is increased 
so that normally the valve is working 
at the point X Fig. 11. The slope of 
the curve at this point is much greater 
than at the point D, and therefore it 
follows that any given voltage variation 
fon the grid will now give a greater 
variation in anode current. It is to be 
noticed, however, that we are now 
working on the ‘straight part of the 
curve, and at first sight it would appear 
that, from the effect of an incoming 
oscillation, the increase in anode current 
due to the positive half waves would be 
exactly equal to the decrease due to the 
negative half waves. It follows that 
under these conditions the normal cur- 
rent through the telephones would re- 
main unaltered, and no signal would 
be heard. A further reference to Fig. 
11 shows that normally the grid poten- 
tial is at such a value that the grid cur- 
tent is rero. The negative half waves 
will reduce the potential of the grid 
and consequently the current in the 
anode circuit, but the positive half waves 
il increase the grid potential to the 
int at which a current flows in the 




















grid circuit. Let us consider this action 
a little more closely. ‘The circuit is 
shown in Fig. 9* from which it is seen 


that the oscillatory circuit is shunted by 
the grid and filament circuit of the 
valve. When the grid assumes its nor 
mal potential no current flows in this 
circuit and the resistance of the shunt 
is inf ‘When a current flows in 
the grid circuit, however, the resistance 
of this shunt falls and since the damp- 
ing of the oscillatory circuit depends 
largely upon the value of the shunted 
resistance, the latter may fall sufficiently 
low to damp out the positive half waves. 
In this way the variations in the anode 
current will not be equal on both sides 
of the point X, and in fact will be much 
greater for the negative half waves. As 





imeLess WoRLD, August, 1919, p. 246. 


THEORY OF VALVE RECTIFICATION. 


the effect of these is to decrease the 
anode current the mean value will be 
reduced, and consequently a signal will 
be heard in a telephone connected in 
the anode circuit. We may thus look 
upon the oscillatory circuit as being 
shunted by a variable resistance (the 
value) which varies from infinity to a 
comparatively low value, 

CUMULATIVE RECTIFICA- 

TION. 

The circuit shown in Fig. 12 will 
now be considered and should be com- 
pared with that shown in Fig. 9°. It 
will be noticed that the grid potentio- 
meter has been omitted, the lead from 
the lower end of the oscillatory circuit 
being connected direct to the positive 
end of the filament battery. Further, 





Fig. 12 
in the lead to the grid a small condenser 
CC, has been inserted which is shunted 
by a high resistance R. Suppose this 
circuit to be coupied to a suitable aerial 
system. An incoming wave train will 
produce oscillations in the circuit LC 
which are rectifed between the filament 
and grid of the valve. The rectified 
current will charge up the condenser C,, 
the side connected to the grid receiving 
the negative charge. This will he 
readily understood, remembering that 
electrons are minute negative charges. 
‘The negative charge thus produced on 
7 Winans Wonte, August, 1970, p 246 











the grid decreases the flow of electrons 
to the anode. In consequence a reduc- 
tion of current in the telephones con- 
nected in the anode circuit takes place 
and a signal is heard. 

It has been shown that the effect of 
a wave train is to impart a powerful 
negative charge to the grid, and before 
the valve is in a condition to detect any 
subsequent wave train this negative 
charge must be neutralized, thus allow- 
ing the potential of the grid and con- 
sequently the anode current to resume 
their normal values. 

In hard tubes such as we are con- 
sidering there is so little gas present 
that the charge cannot leak off through 
the tube and the necessity of the grid 
leak becomes apparent. When the 
‘oscillations cease a current from the fila- 
ment battery flows through the resist- 
ance R, neutralizing the charge on the 
grid. “The valve re-assumes its normal 
state and is then ready to detect the 
next wave train. The cumulative effect 
of a wave train causes a signal in the 
telephones by decreasing the anode cur- 

1» by the action explained, 
hormal value at the end of 





only a very brief explanation of some 
of the more important phenomena will 
be given. 

In Fig. 13 is shown the grid current 
curve of a soft valve. Comparing this 
with curve A, Fig. 11, a very striking 
difference will be noticed. In the case 
of the hard tube the curve is entirely 
above the horizontal axis, but in the case 
of Fig. 13 it will be seen that part is 
below. In the latter case the micro- 
ammeter Ma (Fig. 10) first gave a de- 
ection in one direction which increased 
up to the point A. Ie then decreased 
to the point B where it changed sign. 
“That part of the curve above the axis of 
V denotes a current from the filament 
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to the grid, and that below the V axis 
is a measure of the current flowing from 
the grid to the filament. The fact then 
that the curve in Fig 13 is partly below 
the horizontal axis shows that for poten- 
tials up to B the grid receives more posi- 
tive than negative electricity through 
the valve. ‘This can be shown as fol- 
lows: When studying the phenomena 
of hard valves the moving electrons only 
had to be considered, but in tubes con- 
taining gas the effect of the positive ions 
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has to be considered in addition to the 
electrons. By reason of the anode 
potential the electrons will travel at the 
highest speed in the space between the 
grid and the anode. The valve being 
soft, the swiftly moving electrons will 
ionize the gas, that is, will split up the 
molecules by collision into positive ions 
and electrons. Due to the attraction 
between unlike charges, the positive 
ions will move towards the filament, the 
newly formed electrons joining” the 
original electron stream to the anode. 
Some of the positive ions will, however, 
be intercepted by the grid which 
therefore receive more positive than 
negative electricity as shown by the 
curve, Fig. 13. 

For a given high tension anode volt- 
age the softer the tube, ie., the greater 
the number of gas molecules, the greater 
will be the dip below the axis of V. It 
can further be shown that provided the 
pressure of gas be constant the position 
of the bend in the curve depends upon 
the nlament temperature and the poten- 
tial of the anode. 

If the anode potential is too. high 
for the valve the positive ions will en- 
tirely neutralize the space charge; the 
electron flow to the anode will be very 
heavy and a violent blue glow seen ‘a 
the tube. In this condition the valve is 
very insensitive as the control by small 
voltage changes on the grid is lost. 











WIRELESS AND THE INTERNATIONAL COMMISSION FOR 
AIR NAVIGATION. 


The following is an extract from the 
regulations framed by the International 
Commission for Air Navigation — 

Wireless apparatus must not be car- 
ried without a special license issued by 
the State whose nationality the aircraft 
possesses, but every aircraft used in pub- 
lic transport and capable of carrying ten 


‘or more persons shall be equipped with 
sending and receiving wireless apparatus 
when the methods of employing such 
apparatus shall have been determined by 
the International Commision for Ait 

favigation. 

‘The Commission may later extend 
the obligation of carrying wireless 
apparatus to all other classes of aircraft. 
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Aircraft Wireless Section 
Edited by J. J. Honan (late Lieutenant and Instructor, R.A.F.). 
These articles are intended primarily to offer, as simply as possible, some 
is¢/ul information to those to whom wireless sets are but auxiliary 
" gadgets” in @ wider sphere of activity. 
they may also prove of interest to the wireless worker generally, as 
illustrating types of instruments that have been specially evolved to meet 
the specific needs of the Aviator. 

AIRCRAFT WIRELESS SETS. 

‘Tue No. 1 Transmrrrer— (Continued). 


Fittings and Accessories. 


It is hoped, however, that 
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‘THE FAIRLEAD. 

This consists of a metal tube (Fig. 15) 
with an insulated top portion fitted 
into the floor of the _ nacelle 
and forming a guideway for the 
aerial wire coming from the winch or 
reel, The aerial on leaving the fair- 
lead swings backwards owing to the 
velocity of the plane, and takes for 
some distance a path ‘roughly parallel 
to that of the bus, being thereby forced 
into good electrical contact with the 
metal tube of the fairlead. ‘The aerial 
lead from the set is connected by a 








73 Wench 





Fig. 15. 


screw to a Ranged part on the top of 
the tube, as shown, thus forming the 
equivalent of the ‘lead in” on a ground 
set. It is a good plan to protect the 
top of the fairlead by a wooden or rub- 
ber block or shield, so as to save it from 
damage by the feet of the pilot or 
‘operator. 


EARTHING. 


‘The earth lead from the set should 
be connected to as much of the metal 
work of the bus as posible. ‘These 
parts constitute the capacity earth of the 
system, and the larger this can be made 
the more favourable will be the “form 
factor” of the aerial circuit, A good 
earth is obtained by running a couple of 

opper strips along the longerons and 
~ bonding” all metallic parts. In addi- 

ion to giving the maximum capacity, 
this arrangement considerably reduces 
resistance losses in the earth circuit, and 
increases radiation efficiency. 











AERIAL WINCH OR REEL. 


“This is usually fitted on the left-hand 
side of the operator, at a suitable height 
for convenient manipulation. It is a 
simple matter to let the aerial down, 
but winding it in is somewhat more 
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fatiguing, particularly if the operator is 
forced into a cramped position whilst 
doing so. Consideration given to this 
point will save much heat and ill- 
temper in the air. 

‘The reel is fitted with a spring band 
brake which in the normal position 
holds it against rotation. The fixed end 
of the aerial is secured to the drum of 
the reel by a short piece of cord or 
gut. 

DROPPING THE AERIAL. 

In letting the aerial out it is sufficient 
to free the band brake by pushing is 
the spring-pressed spindle until it drops 
into a catch which holds the spring in 
compression and leaves the reel free to 
rotate. 

‘The weight of the plummet then 
causes the aerial to unwind. Ie is ad- 
visable to brake the reel slightly with 
the hand in order to avoid too rapid a 
descent, as, if the plummet is allowed 
to drop quite freely, it will probably 
snap the cord by which the end of the 
aerial wire is fastened to the drum of 
the reel, in which case the role of the 
wireless’ gear will become purely orna- 
mental so fae as that particular trip is 
concerned, 








WINDING-IN. 

‘Winding-in should be done as steadily 
as possible. The plummet will sway 
and jerk considerably as it comes 
1n, particularly towards the end of the 
operation, and if it is subjected to extra 
strain by a too energetic operation of 
the reel handle will probably part com- 
pany with the aerial, more especially if 
it is brought home with a nasty jar 
against the fairlead or guide. As it is 
of lead and weighs two or three pounds, 
the mishap is one which does not add 
anything to the popularity of the air 
‘man, particularly when it occurs over 2 
crowded landscape. 
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A piece of thick rubber tubing fitted 
over the part where the plummet is 
spliced or fastened to the acrial serves 
to buffer the final shock as the plummet 
comes home, and is a safeguard well 
worth utilizing. 


RE-WINDING AFTER USE. 

It is difficult in winding-in to en- 
sure that the layers of wire are laid 
evenly and regularly on to the drum of 
the reel. Unless this is done, it is not 
safe to drop the aerial, as previously 
described, on the next fight, as in the 
rapid descent the wire would probably 
tangle and get jammed. It should 
therefore be a standing rule to have the 
acrial unwound after each trip and care- 
fully and neatly re-wound on the 
ground ready for the next ascent. 


‘THE HANGING AERIAL. 

Altogether the hanging aerial is a 
mesy and inconvenient arrangement, 
but unfortunately there is,as yet, no 
practical alternative for transmitting 
Purposes. 

It is otherwise in the case of recep 
tion, where the use of the loop aerial 
is becoming general. 





SUMMARY. 

In a general overhaul of the wireless 
installation of a bus, the following points 
are worth attention :~ 

See that the Fairlead is clean and not 
choked up with mud from the boots of 
the last operator. Also see that the 
bottom edge is not too grooved by the 
aerial wire to cause possible sticking or 
jamming in the notch. 

Examine the band-brake spring on 
the winch, and see that the brake has 
sufficient grip and has not worn loose. 

Look at the gut or cord fastening the 
aerial to the winch, and see that it is 
not frayed or liable to give should the 
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aerial be “inadvertently” let out with 2 
run. 

See that the plummet is securely 
spliced or secured to the end of the 
aerial, 

Take care that the aerial has been re- 
wound on the ground after the last 
Aight, so that the coils lie neatly around 
the axle of the drum, ready to come ff 
smoothly when the aerial is dropped in 
the air. 

‘Take a general look at the wiring 
with particular attention to the earthing, 
safety plug, and key contacts (also 
signal lamp contacts, if used). 

‘Test accumulators on load, and see 
that they are not placed in a position 
where the terminals may possibly be 
short-circuited by contact with metallic 
parts of the bus. 


In runing over the transmitters, see 
that all terminals and connections are 
O.K.; test the make and break—see 
that it is not “sticking.” Try spark- 
gap adjustment. See that locking 
screws for gap and break are tight. 
Examine helix clips. See that closed 
circuit is correctly adjusted if working 
fon given wavelength. Make sure that 
aerial is of proper length or is properly 
marked in accordance with previous 
calibrations of wavelengths for the bus 
in question, and that the operator knows 
what coupling to use with the given 
wavelength. 

If after all this the wireless set goes 
wrong in the air, the first step should be 
to disintegrate it with a coal hammer, 
and the next to seek some other more 
interesting vocation in life. 





(To be continued.) 





TESTS OF X-STOPPING DEVICES. 


PAPER by Major G. O. 
Squier communicated to 
the Franklin Institute de- 
scribes an investigation of 

ious arrangements for 
improving reception through atmos- 
pheric interference. The chief con- 
clusions arrived at from these tests 
may be summarised briefly as fol- 
lows:—Tests carried out with frame 
aerials showed conclusively that they 
did not possess any advantage over the 
horizontal aerials, the ratio of signal 
strength to X-strength not being 
proved, while at times the signals on the 
frame ‘aerials were prohibitively weak. 
Both audio and radio balancing between 
two frame aerials at right angles were 
tried, but without success. Simultane- 
‘ous photographic records of X-impulses 
received on two loops at right angles 
to one another showed that the extrane- 














‘ous disturbances did not occur simul- 
taneously in two mutually perpendi 
lar planes. A. screened horizontal aerial 
was also tested, the screen consisted of 
loops of copper wire spaced at equal dis- 
tances along the horizontal aerial, con 
nected together by high resistance wires 
and earthed at several points. Repeated 
tests showed that this screening system 
possessed no advantages. 

Enclosing the horizontal aerial in a 
covering of insulating material of low 
specific inductive capacity likewise 
showed no improvement. The signal 
strength obtained on an aerial com- 
posed of copper wire netting showed no 
improvement in the ratio of signal 
strength to X-strength, as compared 
with horizontal aerials’ while at the 
same time the signal strength on the 
wire netting aerial was very low. 
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R.34 WIRELESS. 

HE responsible wireless 

personnel of the Royal- Air 

Force is to be congratulated 

upon the excellent results 

obtained during the R.34's 
transatlantic trip. Ie is no exaggera- 
tion to say that all previous records of 
wireless work in the air have been sur- 
passed. In addition most valuable ex- 
perience has been gained which will 
bear fruit in good time for the better- 
ment and advance of aero-radiology 
generally. 

‘The airship carried two transmitters. 
One a C.W. valve set (Service type 15) 
for long-range work, and the other a 
Marconi Spark set. The former worked 
on a normal wavelength of 1,400 
metres, the latter on 600 metres. 

A telephony: set, and a radiogonio- 
meter installation for direction-finding 
in the air were also aboard. 

‘The receiver, in particular the small 
Service type Tf, gave some remark- 
ably ficient results. 

‘ome of the distances covered both in 
receiving and transmitting are set out 
in the accompanying chart which gives 
2 more illuminating illustration of the 
work done than could be set out in 
umpteen weary words. 

Te is a most encouraging record and is 
well worth a careful examination by 
those of our readers who are interested 
in the aviation field of wireless achieve- 
ment. 

The following is extracted from an 
official annouricement by the Air Minis- 
try on the work done during the out- 
-vard voyage. 

The Royal Air Force Station at 
Dundee exchanged signals at 1,000 
miles. The R.34 sent messages that 
were read by the Air Ministry at 1,100 





miles, by Wormwood Scrubbs at 1,135 
miles and by Ballybunion at 1,600 miles. 
In one case, when the airship was 
approaching America, a signal was sent 
to her from the Air Ministry through 
the Marconi Station at Clifden, and a 
reply was received via St. John’s, Glace 
Bay, Clifden and Marconi House, and 
thence to the Air Ministry all in twenty 
minutes! 

The credit of being the first R.A. 
Wireless Station to“ pick up” the 
R.34 on her return trip belongs to the 
Mullion Station, which received sig- 
nals from R.34 a few minutes before 
this was accomplished by East Fortune 
and the Air Ministry Station. 

‘This information was not available 
until to0 late to include it in the chart, 





Ax APPRECIATION. 

‘The following letter of thanks, ad- 
dened by the ‘Air Ministry, eo. the 

Management of the Marconi Wire 
jess Telegraph Company, is published 
apropos of our remarks last month re- 
garding the amount of wireless work 
involved in collecting the necessary 
meteorological data, and in otherwise 
contributing towards the success of the 
recent transatlantic lights : 

“Tam commanded by the Air 
Council o express their thanks for 
the valuable assistance your company 
rendered in connection with the re- 

ransatlantic Flights by H.M. 
-34. ‘The generous and 
liberal use of your high-power sta- 
tions, Clifden and Glace Bay, toge- 
the work undertaken spon- 

taneously by Cape Race Station, 
contributed largely to the success of 
these flights, and the Air Council 
gery appreciates the wholehearted 
manner in which your company put 
its entire and elaborate organization 
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at the disposal of the Air Ministry. 
~The promptitude, too, with which 
all traffic undertaken by your Com- 
pany, in this connection, was dealt 
with’ was most creditable.” 
Lam, sir, 
‘Your obedient servant, 
(Sgd.) W. A. Romtxsox. 


Sratics ExTRAORDINARY 
Statics are generally the bugbear of 
the poor W/T. Operator only but 
apparently during the R.34’s trip the 
whole personnel aboard became more 
timately acquainted with the properties 
in bulk than they altoge- 


















The R34 Landing in Rooserelt Field, Mineola 


NOTES. 
Following the text-book method of 
accumulating charges by rubbing. to- 
gether non-conducting substances of dif- 
ferent material, the airship in friction 
with the surrounding atmosphere col- 
lected quite a lot, sufficient, at all events, 
to raise her potential to a value that was 
more than good for her at times. 
‘Theoretically this charge should not 
have proved troublesome except in the 
event of meeting a passing cloud loaded 











the assistance of the cargo of 2 million 
cubic feet of hydrogen, have caused 
quite a considerable spark. 


‘Topical Press 


MS 
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Actually, however, whilst stopping 
short of causing a catastrophe, the super- 
fluous freight appears to have fully 
maintained its characteristic “static” re- 
putation by making itself a most thor- 
ough nuisance to all in the neighbour 


waning to Faraday any such in 
duced charge should have’ Leen porel7 
superficial, and should have resided re- 
spectably on the exterior surface of the 
vessel, but according to the crew who 
ought to know, 
it did nothing of 
the kind. In fact 
several“ other 
ratings” _com- 
plained of be- 
ing electrocuted 
with some seve- 
rity, whilst the 
climax was 
reached when, 2 
the record states, 
* one of the off- 
cers, on putting 
his ‘hand into a 
bowl of water to 
wash, received 
a sharp. shock 
Everyone will 
agree that this 
was most un- 
becoming con- 
duct, and it is 
understood that 
the whole matter 
is being investi- 
gated with a 
view to the 
necessary disciplinary action being taken. 

‘This may or may not have the re- 
quired effect, but at all events it will 
serve to warn our mutual enemy that he 
cannot with impunity disport himself on 
board H.M. Aerial Dreadnoughts in the 
same light-hearted spirit of malice that 
characterizes his dealings with ordinary 
common or garden wireless gear. 
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‘Tue German Zerrevin Furer. 


In a recent lecture to the London 
Topographical Society, Colonel de 
Warteville gave some interesting parti- 
culars as to the development and use of 
the Zeppelin during the war. 

‘The earlier Army type was a con- 
spicuous failure, no fewer than five 
being lost in the first few weeks. The 
Navy then practically took control of 
construction, and concentrated their 
efforts in perfect 
ing the type that 
was subsequently 
used in the 
bom raids 
against this 
country. 

Altogether 
some 120 Zeppe- 
lins were built 
by the enemy 
during the war 
period, but out 
of that total 
there were never 
more than 12 or 
16 ready to take 
the air at one 
time, 

The lecturer 
stated that direc- 
tional — wireless 
sets were carried 
by all the Na- 
val airships with 
satisfactory re- 
sults so far as 
navigation was 
concerned. On the other hand, it was 
the wireless gear that played traitor to 
the Hun, and proved a source of fatal 
weakness. 

By a process of “diamond cut dia- 
mond” the same Zeppelin that was 
directed on its course by the help 
of wireless, was itself located and 
tracked by means of signals sent back 
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to its base, but intercepted by our own 
directional stations. 

With this information in hand, the 
time came when our preparations for 
their reception became so thorough that 
the Hun decided that the air-raid game 
was no longer worth the candle, and re- 
tired to think out an ersatz’ wireless 
that would only radiate in one direc~ 
tion. 





‘A Floarixc ArropRome. 

‘The war has provided a number of 
“ mystery ” and "* wonder ” ships, but 
nothing to beat H.M.S. Argus. 

She was only commissioned last Sep- 
tember, and has had no opportunity of 
showing her worth, but she is the last 
word in floating aerodromes. 

She carries between 25 and 30 aero- 
planes as her complement. ‘The “Ay- 
ing deck” is 240 feet long and 40 feet 
broad, and is 65 feet above the water- 
line. 


NOTES. 


“The planes are housed in lower decks, 
and are hoisted up to the flying deck by 
elevators. During flying operations, 
the chart-house is sunk by means of 
hydraulic machinery below the level of 
the flying deck, leaving an absolutely 
clear and unimpeded space. 

In order to provide an arresting 
device, the main elevator is lowered, 
leaving a large oblong hole across the 
fiying deck. This is strung over with 
stout wires about the breadth of a land~ 
ing-wheel apart. If the run of the 
plane after landing is excessive, the land- 
ing-wheels sink down between the wires 
as soon as she gets over the ar 
ester. The under-carriage slides along 
on the wires, and the bus is brought 
to rest against the further lip of the 
elevator well 

This method only applies tothe 
smaller craft. ‘The heavier seaplanes 
alight near the mother ship and are 
hoisted aboard in the ordinary way. 


OCRESS OF R34) 


ide Marconi House, Sts 
the B34 om her Ai 
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‘THE OSCILLATION VALVE 
By R. D. Baxcay. 
London: THe Wiretess Press, Led., 
pp. 215. Price $s. net. 
N view of the enormous popularity 
enjoyed by Mr. Bangay’s “Eve- 
mentary Principles of Wireless 
Telegraphy,” it is safe to say that 
radio workers and students will 
heartily welcome another book from his 
pen, for apart from the value of the 
information he conveys, Mr. Bangay: 
without being a stylist ‘writes with a 
force and a clarity peculiarly his own. 
‘The discovery and development of 
the thermionic valve have revolutionised 
the practice of wireless communication 
to a far greater degree than the X-rays 
did that of surgery. As a detector and 
amplifier of electro-magnetic 
the modern valve so well fulfils present 
requirements that the time has not yet 
arrived for us to look forward to the 
new invention which shall sweep it 
away, whilst as a transmitter it bids fair 
to displace to a very large extent the 
spark and the arc. ‘There is still much 
to be said and done with respect to this 
instrument which in the space of five or 
six years has lifted wireless telegraphy: 
to the high plane it now occupies, but 
the book under review is a notable steo 
towards bringing wireless literature on 
a level with present theory and practice. 
Here we have a volume of 210 pages 
illustrated with no less than 110 
diagrams, and we are glad to note that, 
as is most fitting in a work of this 
nature, no space is wasted on half-tone 
blocks; too often these show little more 
than fine high light effects on the 
exteriors of instruments, whereas the 
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reader is_mostly concerned with the 
interiors and the wiring diagrams. 

‘The greater part of the book treats 
of the oscillation valve as applied to 
receivers, and although the subject well 
merits the amount of attention devoted 
to it, one wishes that the total space 
could have been more generously shared 
with the section on the valve as a trans 
miter. However, many a man who 
thinky he knows 'a great deal about 
valves is destined to find that this book 
will provide him with food for an 
amount of thought and study he little 
anticipates. ‘The author has not con- 
tented himself with a mere paraphrase 
of a compilation of facts torn from 
ether books or from miscellaneous 
papers, but has produced a book which 
gives ‘really “inside information” be- 
cause he has gor really inside his subject. 

‘The first forty-tive pages are given 
‘over to general considerations of the 
telephone receiver, the rectification of 
high-frequency oscillations, the prin- 
ciples of “ beat” reception for C.W., 
tuning and the effect of damping on 
the shape of the resonance curve. Next, 
the vacuum tube is discussed generally 
in the light of the electron theory, the 
section concluding with a very’ full 
treatment of the Fleming valve. 
‘Twenty-seven pages are allotted to the 
three-electrode valve as an introduction 
to an explanation of its application 10 
receivers, these pages including, we are 
pleased to see, some useful information 
about the effect of the mechanical pro- 
portions of the valve, and the “ Magni- 
fication constant ” of valves. 

Pages 110-132 comprise an account 
of the three-electrode valve as applied 
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to receivers, and are followed by sec- 
tions on the valve as a magnifier, high- 
frequency magnification, and the reac- 
tion principle. Next in order comes 
“The application of the three-clectrode 
valve to the Transmitter ” and the book 
concludes with an article on the theory 
of the soft valve, 

‘The treatment throughout is _non- 
mathematical, thus rendering the book 
doubly attractive to the elementary 
student and the nomspeiiing ama- 


teur. The author possesses the happy 
knack of imparting knowledge casi 
he neither refers his readers to a thou- 
sand and one other books nor takes 
refuge in a jargon which sends them to 
a scientific glossary and a mathematical 
expert. His book will win a great and 
deserved success because he has dis- 
cerned and turned to account the 
supreme secret of teaching—the sacri- 
fice of pedantry in the interests of the 
learner. 











TRANSATLANT! Ic RADIO RECEPTION 


COMMUNICATION to 
the Franklin Institute by 
Major-General G.  O. 
Squier, Chief Signal 
Officer, U.S. Army, deals 

with the results obtained in the course 
of extensive research work carried out 
by the Radio Development Section of 
the US. Signal Corps during 1918. 
‘The fundamental object was the it 
vestigation of the reliability of various 
receiving stations for transatlantic wire- 
less from the point of view of inter- 
ference both from atmospherics and 
from other stations. 

Six experimental receiving stations 
were equipped with apparatus for the 
comparison of signal strengths using the 
shunted-telephone “ audibility-meter ” 
method, in conjunction with a simple 
detecting valve circuit, that could be 
used either direct, or’ in combination 
with either one- or two-stage low-fre- 
quency amplification. 

Low horizontal receiving aerials were 
used throughout. When using a single 
wire aerial of this type it was found 
that the received signal audibility was 
proportional to the length of the wire 
raised to the power of 1-2. 








‘An examination of the extensive 
records obtained, indicated that the sig- 
nals from a given station [Signals from 
Lyons, YN, were largely employed in 
these tests] may show a comparatively 
high audibility value at one or more of 
the stations on a certain date, and at the 
same time a low value at another sta- 
tion, and vice verse. It was also evi- 
dent that the signals from a given trans- 
mitting station may have a high 

value at a given receiving station 
fon a certain date, while signals from 
some other station are comparatively 
weak at that particular time, and vice 
versa. It was also found that a given 
station might show a comparatively 
satisfactory signal audibility for a period 
of time of the order of a month or seve- 
ral months, while during some other 
period the ‘signal audibility would be 
found to be low. 

There was also some evidence that 
cloudiness over the Atlantic in the great 
circle between the two stations, resulted 
in low signal values at the receiving 
station. A period of high signal audi- 
bility in March (1918) was found to 
coincide with a period of abnormally 
high electrical conductivity of the 
at the receiving end. 
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In multiple “quenched spark-gup ‘apparatus 
oducing high frequency owllaton by the 
em, the multiple gas 
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‘units, each unit comprising 
for more pairs of disc electrodes with annular 


Patent Section 


AUUUUENLUAU CEUTA EEA 





HUUQUQUTEEU FUGA UUAAETTELAA UU TTALETTLALAAH 


sxperates the two dics 20%, 21°, The prov 
fue wather' may be eared an ahape ‘ay 
Seromited. “The stud passes through 1 Tenge 
Speniog in the Gu 1-7 and the chamber ia 
Sich “ne sparking takes place fe aight 
Se gis Seteraly of coppers wih eialag 

openings to ‘round the lacs 20%, 21%, and 
in 


ic vertical sides 33 flanged and over~ 
inpping. thuv form 
vertical tubes ‘rah 


‘wo or more narrow 
‘which a draught of 
cooling-air will re ss upwards, Sets 
‘of holes 311 in the cooling sheets 3¢ enable 








sparking-surlaces and sheet-metal_ cooling. 
fans. Switch mechanism for v 
ing the sumber of gaps in circuit in relati 
large, and in smal, step. Fig. is a side 
sna D9 5 sow con eee 


cringe 22 are_ secured to. the 
Seat Le oe 
fe other ‘meta acs are = 
shown and are secured to each other by 
Bronze stud 354. which is screwed into one 
member and has a head bearing against 
Pressure washer 24%. An insulating-washer 
Separates the pressure washer qs from the 
dine 21, and an annular insulating-member 30 


35° 
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Adjacent’ surfaces of discs 20% 
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unit fa ci 


the sheets to be correctly aligned and also 


‘ensure that the insulator 30 is placed in the 
‘central position. The iasul 
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Srerting the sparking-nite comprises «pa 
Bites 3g connected by horsontal 
‘Spaced along these bers are metal 
a ving oti ered 0 and 
‘contact mem ‘ 
wards ait i an icine etc Whe 


{Sl gop uate org omoreds Cne contact ee 
bers engage at their lower ends 44, 


nd when 
‘pushed downwards between 
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the contacts, the cooling-fine 31 separate the 


the inserted 


spring members 42, thus putt 
a ‘number of 


For varying 
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Selatan hae 

paling ota 
Projections 48 on the brackets 39. One 


ircuit in relatively large steps, a 
provided 











minal of the sparking-set is connected electri- 
cally to the shaft sq so that all gaps to the 


adja 


right of the operative contact-arm st, 
Sp,cra sharia "The some ae 
Able along the rod 54 

able detents. Ana 

device giving a finer 











the aps to the left are short 
‘The contact members 57, 60 have 
‘wide engaging faces in order that ‘one may 





engage before the next one has disengaged. 
‘The frame supporting the gap units also 
carried a condenser 37 and a support 38 for the 
transmitter inductance coils. In a modified 
arr t ‘clamps bearing frietion- 
ally on the shafts 61, 54 are connect 
tively to the condenser 37 and to a 
‘A modified form 














inatetial cary spring contact members 71 
Gisance-iocks Br respectively. The spring 
‘members are_centraly pivoted at 69.1 
Srackets 67 and. comprise two. parallel arme 
Jin 7a connected by erospieces 73. The arm 
Jr Rae’ stop 74° at les rear od and a stop 
4% and lip 76 a¢ When itis 
eed 1 semove 8 gap. soit 31, the ip 75 
{araised and’ the ‘rear stop. 74 pushes" 
Unit forwards, "At the same time, the arm 71 
taker contact witha projetion 78. on 
Bracke 67 to the adjacent unit, 
fo that the elrcuk fs maintained 











PERSONAL NOTES 


NEW FELLOW OF THELR.E. 


AJOR RUPERT 
STANLEY, RE, 
well known as a radio 
expert and the author of 
a book on wireless tele- 

[Ftphy, bas Bern elected a Fellow ofthe 
institute of Radio Engineers. Major 
Stanley is Professor of Electrical 
gincering at the Belfast Technical 
Institute, but since 1915 has been 
engaged in wireless work, both experi 
‘mental and instructional, with the Brit- 
ish Army in France. He is a Cheva- 
lier of the Legion of Honour. 
eee 


MENTIONED IN DESPATCHES. 


‘The names of the following wireless 
officers and N.C.O.’s. appeared in the 
London Gazette ” of June 3rd, 1919, 
“ mentioned in despatches ” for “ valu- 
able services rendered ” 























Lieut. J. W. Bailey, M.C, RE, 
T./Licut. J. A. Cooper, R! 
T/Lieut. A. HE, Rogers, RE, 


73402, Sgt. P. Greig, 
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244326, Cpl. (A./Sgt) H.W. 
Shuker, 
152319, L./C. (A./Cpl.) F. Whyte. 


MARCONI MAN WINS D.F.C. 

Lieut. C. A. Moth, now demobilised 
and on the staff of Marconi’s Wireless 
‘Telegraph Co., Ltd., has recently been 
decorated by HLM. the King with the 
Distinguished Flying Cross for his in- 
trepid work as a night-bomber in 
France. He has taken part in forty- 
two night raids over the German lines 
and towns, and although wounded in 
October, 1918, won his decoration in 
November, 1918, for a fine fying and 
bombing feat. 


AN EX-AMATEUR ON THE 
R34. 

Lieut. R. F. Durrant, the wireless 
officer of the R.34 during her recent 
great flights to America and back, was 
originally an amateur wireless worker 
and a member of the North Middle- 
sex Wireless Club. 
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The Construction of Amateur 
Wireless Apparatus 


This series of Articles, the first of which was published in our April 

number. is designed to give practical instruction in the manufacture of 

‘amateur installations and apporetus. 

deals with the important question of Crystar axp Vatve RECEIVING 

The Wireless Press, Ltd., has arranged with Marconi's 

Wireless Telegraph Co., to supply complete apparatus to the designs here 
given, as soon as Amateur restrictions are released: 


Article Six—Cavstat axp Varve Receivinc Circurrs. 


In the following article th: author 
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E propose in this article 
to give the amateur a 
résumé of the various 
types of crystal and 
valve receiving circuits 
in general use. It will not be possible 
to give details of all the arrangements 
it is possible to employ, but if the reader 
has obtained a sound working knowledge 
of the subject he will have no difficulty 
in adapting any of the examples given to 
his own particular requirements. The 
functions of a receiving circuit are (a) 
to gather energy from the ether wave 
and store it in suitable oscillatory cir- 
cuits, (b) to convert this stored electrical 
‘energy into sound waves in order that *t 
may be detected by the ear. The three- 
electrode valve may be used as an 
amplitier. In the second case it may be 
tions. In the first case its function is 
to increase the available energy in the 
oscillatory circuits, and since the 
is in the form of high frequency cur- 
rents, when the valve is used in this con- 
nection it is known as a 
amplifier. In the peas oe ear 
used to amplify the current which is 
fiowing in the telephone circuit of the 
receiver, and as this current is of note 
frequency a valve used in this manner 








is known as a note magnifier. A third 
use for the valve occurs in the reception 
of continuous waves, in which case local 
‘oscillations produced by the valve are 
used to give beat tones with the incom- 
ing signal in order to render it audible 
in the telephone receivers. 

‘We would draw the amateur’s atten- 
tion to the fact that in all the receiving 
circuits illustrated we have indicated a 
telephone transformer to be used in 
conjunction with low resistance tele- 
phones in preference to the employment 
of high resistance telephones direct. We 
would urge the amateur to make a prac- 
tice of always using this arrangement as 
insulation troubles in valve circuits are 
thereby avoided. Imagine that we are 
employing high resistance telephones 
the sheath circuit of a valve requiring 2 
hundred volts or more on the anode. 
Since the negative terminal of the plate 
battery will be connected to the filament 
circuit, if the telephones happen to be 
con the positive side of the battery, there 
will be the full 100 volts between the 
metal parts of the telephone and the 
windings owing to leaks between the 
filament battery and the table, etc. This 
high voltage is very likely to break down 
the delicate insulation of the telephone 
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windings, thereby rendering them use- 
less. The trouble is avoided by using 
a telephone transformer. It is quite 
easy to make the insulation between the 
windings of the transformer of a high 
order, and since any voltage which may 
arise from the above-mentioned cause 
will be between these windings break- 
downs are avoided. The combination 
of telephone transformer and low resist- 
ance telephones is quite as sensitive as 
high resistance telephones, and therefore 
the amateur is recommended to use the 
arrangement even in simple crystal cir- 
cuits. 

In Figs. 1, 2, 3 and 4 we have in 
dicated four’ representative types of 
receiving circuit. For the sake of clear- 
ness in each case a simple crystal detec- 
tor is shown. Fig. 1 is a single cir 
cuit receiver consisting of an aerial tuned 
to the desired wavelength by means of 2 
variable inductance; the rectifier cir- 
cuit, composed of a crystal, a potentio- 
meter and a telephone transformer, being 
connected directly across the inductance 
from aerial to earth. This is about the 
simplest type of receiver it pomble to 
devise, Its efficiency is low, but it is 
quite suitable for receiving time signals, 
press, etc., from high-power stations, 














Ve 
Pip 
Fig. 2 illustrates the well-known 
“double slider” circuit; in this case the 
crystal circuit, instead of being con- 
nected directly across the aerial-earth 
terminals of the tuning inductance, is , 
connected to a second tapping on the 
inductance which is adjustable. On 
sliding this second tapping to and fro 
a best point can be found on the induct- 
ance at which position the loudest sig- 
nals are obtained. ‘The arrangement 1s 
really an auto-jigger, the self capacity 
of the coil acting as the secondary tuning 
condenser. For very long waves it is 
sometimes necessary to connect a small 
variable condenser from the second 
slider to earth as indicated by the dotted 
lines. This circuit is considerably 
more efficient than that shown in Fig. 
1, but it leaves much to be desired from 
the point of view of jamming. A great 
deal depends upon practice in manipulat- 
ing the sliders to obtain the best effects. 
In Fig. 3 is shown one of the best and 
most efficient receivers that can be de- 
vised. It consists of an aerial tuned by 
means of a variable condenser and = 
variable inductance to the wavelength 
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to be received. A coupling coil is also 
provided in the aerial circuit by means 
‘of which it can be magnetically coupled 
with the jigger secondary, composed of 
a long inductance tuned’ to the same 
wave as that of the aerial by means of a 
small variable condenser. ‘The crystal 
circuit is connected directly across the 
terminals of this latter condenser. In 
this case we have two separate and dis- 
tinct oscillatory circuits, each of which 
can be designed to perform its particular 
functions in the most efficient manner. 
In order to secure the greatest possible 
freedom from jamming the arrangement 
shown in Figure 4 is sometimes em- 
ployed. ‘This is simply the two-circuit 
receiver which we have just explained 
with the difference that instead of the 
energy being transferred directly from 
the aerial to the detector circuit it 
is handed on via the intermediate circuit 
A, this latter consisting of two in- 
ductances connected in parallel across 
a variable tuning condenser. By very 
accurate tuning of all three circuits, and 
by working with the weakest possible 
couplings the greatest freedom from 
jamming can be secured. It is worth 
while noting tht in order to obtain a 
large range of wavelength with a given 
pair of inductances and a single variable 
condenser, short waves can be obtained 
by the parallel connection shown at A, 
whilst the series connection B will give 
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a second range of longer waves. If the 
‘two inductances are equal, any particular 
reading on the variable condenser will 
represent just double the wavelength 
when the B connection is employed as 
that obtained on the A connection, 
Generally the amateur will be quite 
satisfied with the results of the circuit 
shown in Fig. 3, and we recommend 
this for all ordinary requirements, 

In regard to the type of crystal to 
be employed we strongly recommend 
the reader not to waste time trying out 
all the various combinations of minerals 
which have been used as detectors. The 
only really practical crystal to employ 
is carborundum. It may not be quite as 
sensitive as some combinations when a 
lucky adjustment is secured, but its 
steadiness and reliability far ‘outweigh 
any such advantage which may be pos- 
sessed by any of the other types. It is 
necessary to use a potentiometer in con- 
nection with the carborundum crystal, 
but 2 good carborundum crystal, used 
fon properly designed circuits with a 
correct adjustment of the potentiometer, 
is the most reliable and satisfactory 
detector in existence, 

The design of the circuits is most im- 
portant to secure the best results. The 
aerial tuning condenser should not be 
of too small a capacity, say, not less 
than .002 microfarads. Of course, a 
variometer of one of the types described 
in the last article may be used to give 
the necessary continuous variation of 
tuning between the tapings on the 
aerial tuning inductance, provided that 
the wave to be received is not shorter 
than the natural wavelength of the 
aerial. A. series condenser is essential 
if it is desired to receive waves shorter 
than the natural wavelength of the 
aerial. Do not wind the inductances 
for the aerial circuit with a wire of very 
fine gauge. No. 20 or 22 S.W.G. is 
about the smallest that can be used 
without loss of efficiency. Always use 
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double single silk is 
liable to have deficient’ insulation in 
places, and a short-circuited turn may 
result in a close wound coil. We have 
already pointed out that the coils should 
be wound in only one layer for the 
best results. 
‘The secondary circuit, across which 
the crystal or valve is connected should 
uum pes 
of inductance to capacity 
inductance should be large 
and the tuning capacity small. ‘The 
amateur will do well to make ita hard 
and fast rule that his secondary tuning 
condenser shall under no 
exceed ,0003 
“This applies to receivers employing “a 
carborundum crystal as detector, or a 
three-electrode valve as a high frequency 
amplifier or detector, It is not so 
portant to keep this condenser small in 
the case of a heteradyne continuous wave 






























receiver, or when using certain low re- 
sistance’ mineral combinations as the 
detector. Quite fine wire may be used 
for the secondary inductance, No. 28 
double silk-covered is suitable, and the 
coil should be wound evenly ‘with the 
turns close to each other. It is im- 
portant to notice that the circuit should 
be connected up exactly as shown in 
the diagrams. One end of the seco 

ary circuit must go straight to the cry= 
stal of valve in order that the maximum 
possible potential may be applied to the 
detector. This point is esential to the 
satisfactory working of the receiver, as 
‘extra capacities are introduced at 























the high potential end of the jigger sig- 
nals will su 1 The insula 
tion of the jigger secondary from the 





table or support should be kept as good 
as possible, if an experimental circuit 








the jigger secondary by placing pieces of 
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ebonite underneath it. ‘The separate 
halves of porcelain cleats form very con- 
venient insulators for supporting any 
apparatus when experimenting. 

“The intermediate circuit A fig. 3) 
should have a fairly small ratio of in- 
ductance to capacity. ‘The condenser 
may be of .o1 microfarads or more 
capacity. If the amateur does not pos- 
ses a variable condenser of this large 
capacity, the same result can be obtained 
by placing a number of fixed conden 
sers in parallel with a small variable 
condenser, If the fixed condensers are 
arranged on a switch so that any num- 
ber can be connected at a time a con- 
tinuous variation of capacity up to any 
desired value can be obtained. It is 
preferable to make the two inductances 
in the circuit equal in value, and the 
reader should remember that ‘the effec~ 
tive inductance in the circuit is half 
the inductance of one coil when the 
parallel connection shown at A is em- 
ployed. Consequently when calculat- 
ing out the circuit each coil must have 
an inductance double the value re- 
quired to tune to the receiving wave- 
ength with the condenser in use. If 
possible stranded wire should be used 
for these inductances for the best re- 
sults, but quite good effects can be ob- 

'd from intermediate circuies wound 

No. 22 double silk-covered copper 
... When using an intermediate cir- 
care should be taken that there 
is no direct electrost or magnetic 
coupling between the aerial and the jig 
ger secondary circuit, “The aerial coup- 
ling coil and tuning inductance should 
be some distance away from the jigge: 
secondary. A good test to settle this 
point is to remove the intermediate cir 
cuit altogether, when it should not be 
possible to hear the strongest signals or 
atmospherics in the phones. If any sig- 
nals come through it is an indication of 
direct coupling and the coils should 
be rearranged until silence is obtained. 
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If the intermediate circuit is a good one, 
the tuning on the intermediate con- 
denser should be sharp, and it should be 
possible to work with very loose coup- 
lings between the various circuits. 

Te is sometimes a little difficult to find 
a station on an intermediate circuit re- 
ceiver owing to the number of adjust- 
ments involved, ‘The best method of 
procedure is to take away the interme- 
diate circuit altogether as a start, coup- 
ling the aerial directly to the secondary 

ircuit by means of the aerial coupling 

coil. ‘The aerial and secondary can then 
be tuned up to the incoming signals by 
adjustment of the aerial tuning induct- 
ance and the condensers. When the best 
signals are obtained separate out the 
aerial coupling coil and the secondary 
circuit until no signals can be heard, 
making no change in the tuning. ‘The 
intermediate circuit can then be intro- 
‘ouced as shown in the diagram, and 
tuned up to the signals by means of its 
ble condenser. Then by careful 
adjustments of all couplings and tuning 
condensers the complete circuit can be 
rought into exact resonance with the 
wave being received. Keep all coup- 
lings as loose as possible to get the best 
effect in the matter of cutting out 
jamming. 

In our next article we hope to give 
the, amateur some simple types of valve 
receiving circuits, It will be und 
stood that the general remarks we have 
made above, although given in parti 
lar for crystal receivers, apply also to the 
cieuits used in conjunction with the 

ree-clectrode valve, Although it is not 
as necessary to reduce all resistances in 

2 cscillatory circuits associated wirn 
the valve, it is nevertheless desirable 10 
do so. ‘The notes concerning the ratio 
of inductance to capacity of the jigger 
secondary apply. with equal force to the 
valve circuits, and the amateur will 
obtain the best results by building his 
circuits in correct proportions. 
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Questions and Answers 
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Nore—This section of the magazine is 
placed at the disposal of all readers who wish 
to receive advice and information om matters 
pertaining to both the technical. and. mone 
echnical sides of wireless telegraphy. Readers 
ihould comply with the following rules 
ms should be numbered and written 
the paper only, and should mot 
exceed four'in number, (2) Queries should 
be clear and concise. (3) Before. sendi 
their questions readers are advised to scard 
‘numbers. to. see whether the same 
nice not been dealt with bejore (4) The 
‘cannot undertake to reply 
‘queries by post, (3) All quer mest 
“ecompanitd By the full name 
of the sende 
publication. 
the snitias and. toren of the co 
if 0 desire, under 8° nom-de Hume.” (B) Will 
Feaders please note that as amateurs they 
‘may not at present buy, construct oF use 
apparatus for wireless telegraphy or tele- 
y. (7) Readers desirous of koowing 
the conditions of service, eic., for wireless 
perators, will save time by writing direct 
ihe various firms employing operators. 
(Surges). —Asks: (1), How | much 
the igser primary and secondar 
MW set coud whe ul ing 8 rotary 
ischarger than when using a fixed disc 
Vinrwtr—tt ie mpossibt t gve any acdsee 
figures for this coupling without measurement 
fom the actual wet. ax the length of nerial and 
the amount ATL: for any given waneength 
“There would not in any ease be much differ- 
ence between the two roupl with 
Welleadjusted. fixed discharger tv: osrillaions 
are fairly well damy 
(Question (2)—What would be the approx 
ing range obtained with this 























































mate. te 











loge coupling? 
the tighter coupling obtained as ex- 
plained in (x) small there would be Title 





Increase in the transmitting. range. 
Question (3).—Dors the insertion er removal 
of the whole of the A.T.L. affect the coupling, 








between the open and 
cireuite? 

Answer—Ves, the insertion of the whole of 
the AT the coupling. The 








oping t any fee cute ie detertined by 
dagen 
where = coupling 
M2 Ties eductance of primary and 
forandary eae and 
SetFinuetnce od preary 
Seapnae coe eee: 


and 





Hence it will be seen that if either L1 or Ly 
are increased or decreased, & will be either 
decreased or inereased. 








set if the coupling is 
ig nh ns AIPA td a gee 
sale. the ‘coupling: cary ave to or ie 
Greed to 10 whet all tre AcTel ved 
{Qnetton (ah=The unstentines of the snyn- 
chtonout Wo dacherget a due to sescatee 
sport dichargee wot Ceing reed rorty 
This simtioeos mamter mamas 
{Fucharges 9 the condenser are not of conerant 
Splenic, und therefore succes spare die 
Shargers are not of equal power, "By" very 
Carel adpstmrnt of the Speed of the dee 
Se gar tee be ate te diiacpee ooe 
Soaks fat points oh quel ampltade wich 
su in more titi nt a ah 
Sy siprrterncen ns cen be mate to et 
Seay a yochronoun de. 
R.J.1 M. (Surrey).—Wishes to know if with 
a secindary winding of a receiver siding ino 
the ATs the bottom of the ACT. should be 
Connected tone end of the secondary cll 
‘invwer—No. ‘The bottom of the AT. 
wrindng should be directly conneced to earth, 
nd not to the secondary tnductance: 
‘With this exception the connections are the 
same ts the dlogrem ent ‘with the question 
‘Se that the secondary tuning condenser be 
sat rors thon emg fas apseige 
H, (North Wale). —ieore roceding 
Sir corrspamden's many qursions 
sn Mtagnityig walves we should kets point 
fu ihat_ oman tothe Timited amount of 
space at ur dsfonel we are complied te init 
Docc er" queeisad feo cart corre: 
pendent to aot more than four." However, 
sethe folowing guraions are of goncral 
interes, beeing es ey Goon 'n ables cree 
paratively new So the Bulk of our readers we 
Bink it would be fn thee interests to make 
fn rsception in this case 
‘Ail the questions relate to the action of the 
Raund wake win weed on a Franklin cet 
te 










































that placing the 
id the A.T.1. gives 
Stronger signals than when the ATC. is 
placed betwern the A.T.I. and earth? 

The reason for the deerrase in the strength 
of signals when the A.T.C. is connected be- 
tween the ALT.1. and the earth ix because in 
this position the condenser is shunted by the 
batters kakage to earth, which is equivalent 
to connecting a high resistance across the con= 
denser. When the A-T.C. is placed between 
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the aerial and the ATL the condenser is un 
shunted by any external path, and, therefore, 
one of the strength of the revived. wail 










+ the coupling between F.sh 





palo by a momen: 
> Norah ple of magnet 
de the letters Ma, isthe resulting a= 
Pulse through 3b in. sich direction that 





the North pote of coil 3 ale points towards 
Answer. —It is impossible to say what 






arty of the ol 
Feit a, The colt Ls 
tab 





the adjustment of the plate condenser (5, 
‘Question (3) Ae the strength of a signal 
3 for teetiea 








voltage of the grid will produce a greater var 
tion in the plate current. 

‘Question (4).—Is the howl noticed in 
tightening Maa rectified beat note? If 3, 
why cannot it be obtained when the valve is 
hart? 








wwe 
‘wat this ea 
Ive, asthe: valk is 

fication point 
Question (5)—Why should there beam im= 
the strength of signals when 





howl is a rectified beat 
he obtained with a ard 
working at its maga 

















lit prssesses high resistance then the 
oscillations are damped out quicker than ther 
‘sould be ima circuit of low resistance. When 
reaction is used the amplitude of the incoming 
eves is increased, but the amplitude ix not 
inereawed to such an extent in a high resist- 















See cera 
cecereratt raat 
sete waraiae re 


ithe valve ix softened the‘ cfyatalpotetior 
terse mut be moved, thos ning “a 
ret pint on he swiping eve of he 
ore 
We have not found In any reciver using 
Fearkials cicuit that the naive casi 16 
schten wea the eryetal ion ood working 
jee nets hore wo bodied ee shen Gt 
ive! Ie schened” the erttal.potetionst 
vee ceodlostnents” We ean erty 

Tare tafening the ane tre chee 
‘are non ie fr bet oajostne 

“Tir rypstal has’ go eet eaten 

internal comic. 

oth pie wwe 9 
for rads fsoquceey aplication 

inate *nmplication? 

oft valre ke weed fr 


the telephones 

















on the 












cult to prevent "singing " 
than if 4 hard valve is used. 
W.VAMLP. (Ealing).—States, in view of our 
eecent remark that “the exact action of a 
‘crystal i= not yet understoad,"* that 
















usaeee.—Thwe polarization of the i 





Original from 


UNIVERSITY OF MICHIGAN 


QUESTIONS AND ANSWERS. 


Which are settied into continuous current ime 
pulees by the action of the erga 
Has WASP. in mind “the olectcos 
polarization of the ervstal ite? “Ave 
tarG. W. Pierce in his = Principe of Wires 
{Telgraph. the action of ekectroltie polar 
‘ation of the crea together with the produc. 
ion a thmmetronotie fore, 
this polarisation, plays'an unimportant part in 
the rretifing propertios of wergsale 
1. (Neweantle-on-Tyne)-—Wishes to know 
it it would be posible to send parallel beam 
‘f wlerens rate from 4 parallel rector to 
Tato a tube of Binge abou 
the Faye to fal 
iapennig with reflect at the 


































img end. Alva ould sch a euler act 
the eave fait we part af the eahe rer. 
Answer —Our correspondent. vvidenthy 


Wishes to revert ty the early days of Wireless 
‘Telegraphy when Marconi Best Used reflectors, 












ay" anvihing abmut the tran 
mare about the reeeving ee 
is drs not Kew that be 
anv dewrtor ‘can indicate. the prewae of 
‘lectromagnetic waves Ht must be incloded fn 
4c round "wich Induced cures can 
low. Hence some aviary apparatus mnt 
te used in conjunction with the Getector. A 
receiver in ts simplest form consists of an aerial 
find the detector. Now ‘before. any induced 
Curcents caused by an electromagnetic wave can 
flow in a receiver, the receiving circuit must be 

























tuned to the w th of the transmit 
circuit. In our simple receiver of an aerial 
And drivctor this can be accomplished by 

ing the length of the aerial, thereby: al 

the inductaner and eapacity of the 

ALB. makes fo mention of © 
Apparatus except the coherer and. from his 
question it seems that he expects the " wireless 
ray to exit 

alone, Herts a 





txperiments used a“ 

end, de frequrey tr emmater Wag 
toradhnted thot the viveut woud osilate Us 
the wavelength of the transmitted waves: 

‘As regards the transmitting apparatus, %r 
think ‘that A.B. will experience, Considerable 
dlificulty fa obtaining a “parallel wireless ray" 
hall a mile long. 

Electromagnetic waves can be reflected by 
the use of metalic ceets. 

SERGEANT. INSTRUCTOR | (Wiga 
Aske () If'a Fleming valve ean be made oat 
wa 























bat it wu 
lase-worke 
‘Question (2).—-Is 
we low vacuum vals 
ive a definite 
Speeds ott the puree 
in which, the valve 
















ucstion (3)—Is 4 Topher mercury pun 
bie for exhwunting the bulbs ne 

ng the bulb ol » Fleming valve 
her valve” which does not 











3 vacuum of “a higher order” than 





‘a Topler pump is suitable. 









Gh We regret we camnot spare the space to 
dewribe how a valve is used in a transmitter, 
but our correspondent can find full information 
20 this subject in any recent book on Wireless 


‘Telegraph 

Cc. (Matlock).—(1) The connection for a 
single ricuit reveiver using valve 0 magi 
ii rrcrived signals, and rerifng by meat of 
aeeyiale are ‘ansicer te Capt de 1a 
Fe in the Mav isu nf the WistLese, Wont, 
Diagram |i the same ax Diagram 3 eacept 
crthe addition of 8 teactance coil inthe 














plabenght aphaat 
tay ae aes re 
iat arm ag tee cna 

Fa gan ite 
rene deep mem 
ae Te hime 
eee eee het 
meagre 

Tet nel eencsiol to havea vaildbte con: 
see ar ae 
Pru nen ony oan. 
Det Th rt om oat 
tft on, dare 
soften erage 
coli tmearin sot geo A a 
Sone Sng wi 




















ciecuit ia erystal is arsed ae a. rectifier, but 
is not necessary to have two inductance coils 
condenser across it 

ireuit 





‘The reaction coil 
salfices for the “sheat oscillatory 
This condenser must be of small eapar 
‘more than about .oo025. mid. 
‘Question 5.—Case a Goo metres 
EGE, the iiltary station at, Barcelona 
Probably Nantes. 
‘Cannot identity. _ Wi 












‘al the receiver? 
The use of these sheathed coils 
‘enables the D.F. Apparatus to be used with 
Kerater accuracy than would be the ease with: 
‘us them.” We regeet, hawever, we cannot 
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Grieg tie EN. cn 
iit etene Ca ara 
Ss 
Psi tc a mtenting DC. 
a: nat ee Ss 
Sprenger nt 
iss Sere a eg “te 
ee eat Tet 
arenes 
Siate crassa eae 
BaP ie ai sp te Nt 
i et yo 
cna Ree 
set cetsi a Wea 
SHEE Ne baht at 
Se came 
Seiad te mayo DF 
A ict eee 8 
trolled by the Admiralty, to whom application 
aa ba 
Sa may em prt 





























the Bellini-Fosi 
QUERY (Gt. Yarmouth)—Asks: (1) If 
placing the tuning lamp in series wich the 


aerial, instead of in parallel, would render 
‘aerial circuit: non-oscilatory? 








Placing the tuning lamp in series with the 
aerial would not render the circuit son-oscil- 
latory, but to the increased resistance of 


the aerial cireult, the oxillations would. be 
more damped and therefore, would Se weaker 
in strength. 
We quite fall to appreciate Query's remark 
that The tmp ‘woul be buted os 
he ced teanamitng with thie arrangement 
tmost cevtainly Kt would, but we ‘hope our 
{riend is not under the imprestion that it woukd 
be burned out by apy received wave, no matter 
‘what the signal srength. be. 
13) How is it that moving the D.C. brushes 
of 4 1 KM, rotary converter into the neutral 
tion causes an Increase in armature wpeed, 
Sin hit congue fw Ia AC. val 
the fret place owing to the 
agntioon ‘of the armature, the magnetic 
“duc to. the fell magnets is distorted. 
This distoron cau she esta potent 
the midway between poles position, 
and'it is inthis position thatthe ‘broches 
iar be etn order that there sail bo 
‘minimum iow moving the brushes 
Miuinse th direction of rotation St the ore” 
{ure will 'inerease the speed of the armature 
‘hile’ moving the brushes Tn the direction of 
Totation will drerease the speed of the arma 
tures. This. increase or decrease i: 
duc. tothe ‘resultant magnetic eld” being 
wither weaker or stronger than when the 
rushes are in the euteal position, 
Now ina converter with © common swind- 
i, te maximum voltage of the ACC. ade is 
tsa to the voltage supplied to the D.C. side, 
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gest 
{king greater care with his readings. 


Mr._F. G. Butler, 37 Harroway 
Road, York Road, Battersea, wishes to 
get into touch with some one residing 
in S.W. London, who 
buzzer practice. ‘He is willing to pay, 
but is not prepared to pay at the rate 
usually asked by tr ll 










Bann hay br fae activ in 
snares of the Alarcon! group during the past 
month. The ordinary. shares have been sub 
ied to sharp. sctuations over the arbi 
fon award and the annual. meeting of the 
Coan, bt ave now mite i sea 











ra id ear we nied 
The Se aioe: 
Nascent” Orafary, "is god feira 





div.) 
Marcon! Preference, 5 0, of, extra div.) 
Marconi Marine, 3.5% od. 

American Marcon! 











WANTED, = Winrcane Wontn™ numbers ti 
ae iad th, 
Send concn 


inn, Wc. 
I 7 amd 

i etiomat aad ent tance the" Pins 
‘Atuaic‘Wireea and Sebmoriae’ Gale, Ciberireen Co 








NTENTS, Inventions, Trade Marha.—Advice and handhooi 
Ps 
eKiags at Aare, Lady thy Qhnen Pio 
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Company Notes. 


‘STINVVNUU0VUATU0UN LUAU UUE LEE 


Marconi’s Wireless Telegraph Company Ltd. 
REPORT OF DIRECTORS, 








“he Director submit herewith the Accounts tor the year ended 31st December, 1918. 
‘The net profit for the year amounted to £597,938. 98. which added to the balan t 
forward from the last account, leaves 0° the ‘eedit of Profit and Loss account a sum 
of 7 E9468 14 8 
From this have to be deducted the following dividends 
‘On Preference Shares 7 per cent. paid on ist February, 1919 £17,500 0 © 
(On Ordinary Shares an interim dividend of $ per cent. paid 
on ist February, 1919 
























° 
Lewving available for distribution a balance of % 

‘The Directors recommend payment of further 
On Ordinury Shares 20 per cent. for the year ended 31st 

December, 19h (making 25 per cent. for the year) nus 244.729 12 0 
On Preference Shares 1s per cent. for the year ended 3 

‘December, 1918 (making 2a per cent. for the year) 37s00 0 0 

282,229 120 

Leaving © balance of ne ae one eae saa OTB 
Of which it is proposed to transfer to General Reserve ne ww ° 





And to carry forward to nest account we neo oe 

The General Reserve will then stand at £1,250,000. 

There having been no settlement with any of the Government Departments in respect of 
any sf the Company's claims arising out of the war or for services rendered dariog the war, 
fno'sum in respect of any of these claims fgures in the year's accounts, 

Following the usual custom, the Shares in Associated Companies and Patents are taken 
into account in th: Balance ‘Sheet at thelr cost price, viz, £11365,109, 108, 1d. ‘The par 

ths shares now stands at 0.35.96. tat jy chive of shares which have 0 
nomination 

The Dicectore regret to record the death on oth May last, of Mr. Henry Spearman 
Saunders, who had beoa a Director of the Company siace Apri, 190. 

Since the last Ordinary General Meeting, Me. Sidney St. J. Steadman and Sir Charles J. 
Stewart, K-B.E., have been appointed Directors of the Company. In accordance. with 
Anticie 74 thew Rentlemen retires and Being eligible ofler thenvee 

“the Directors retiring by rotation are Mr. 
Beamston, and Me Samuel Geoghegan, who 

The Auditors, Messrs. Cooper Brothers & Co., also retire, and offer themselves for 
re-appointment 

By order of the Board, 


H.W. CORBY, 
Secretary 




























Mancont House 
‘Stuaxv Lonvox, W.C.2. 
ayth July, 
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COMPANY NOTES. 
MARCONI'S WIRELESS TELEGRAPH 
COMPANY, LIMITED. 


The Report of the Twenty-second Ordinary General Meeting. 


The Twaxn-secono Oxoixany _Geseaat 
Mecnixe. of Marcon 
Company (Limited) was held on 
oeSanoy ota Conran; ata 

uty chairman and man 
siding. “On entering the mee 
tore Marconi Me. Isaacs, and the other mem 
bers af the board were loudly cheered 

‘The ‘Chattuss.-Ladies and gentlemen, 
the war in'at an end, but the duties and re: 
Sponsibiltes of "some have not yet ceased. 
Among that number is our illustious chair= 
man. = Senatore Marconi, who is'a peace dele 
ate at the Paria Conferenc, Is bligedto- 
fay to. attend this meeting in his personal 
Capacity evineing the interest he has, always 
shown in this company, and it therefore de- 
‘elves upon me in such circumstances to pre- 
tide.” "now all upon the secretary to toad 
thw notice convening the meeting and the r= 
Bort ‘of the auditors 

"Tun. Sneervany. (Me. H.W. Corby) ace 
cordingly read. the ‘notice and the report of 
Mesa: Cooper ‘Brothers and. Co., chartered 
accountants, appended to the balance-sheet 
Tie Cuma “Ladien” and geen 
with sour. approval ee to wave a 
Toemalite of reading the repo 
The 








































Turning i the fet inane, to he bl 
ance-shert, the capital account ie unchanged. 
‘The bili’ payable are represented. by a re- 
duced ue? the amount dar to eden 
in'round figures, about 4t00,00n highee than 
it war atthe end of org, uc to the business 
in hand at the rnd of the year‘ and the same 
remarks apply to the next item, which largely 
Ieprewnte amounts fecied on acount ir 
pret of contracts in hand, but uncomplet 
ihe end of the nana years Foe eter 
Account shows ‘an increase” of £100,000. in 
iceeping with the resolutions paseed at the last 
ings "the credit id, aah at 


















be expected from the substantial. profits re- 
ssultingy from the last year’s trading. The 
sundry debtors, &e., is largely consistent wich 








The « Dy 
evan, resulting trom the considerable or- 
Serincoure of titbimeat shen thr aceeerns 
were lowed. Freehold property at Dalston ic 
sed by reason of the anal payment in 





oduct 





of mortgage under the terms of the 











pei etna eke ie mens te 
ar cS en eal 
See a ee 
ae Saletan cae 


sree at cur Chitstecd works, The sroutt 
to the credit ance stations is. re- 
duced by the usual writing off for depreci 
tion; and the next item shows a small in- 
cerease in. consequence of some additions duc 
to expansion of the business. 

‘Shares in associated compa 
figure, as usual, at cost, and at the 
year showed a decrease of some £130,000 












Found figures. The par value, exclusive of 
Shares which have no. capital “denomination, 
showed “a reduction of 4,320,000. 






changes are due principally to the 
twe sold, by agreement, during the 


Q pag 
Cniverselle de Télégeaphie et de Téléphonie 
sans Fil new French company; the 
Compagnie Universelle went into liquidation 
and at the end of the year we had not taken 
up our holding’ in his new company. 
tall have more to say about this transaction 
Tater and deal wich it now only to explain in 
‘considerable part the reason for the reduction 
nthe figures in the shares held in asto- 
ciated companics. The sum of £1,365,000 
figuring inthe balance-sheet at cost ‘and as 
rt should, 1 think, be accompanied by 
which will satisfy, share- 





























ve Tall particulars of the shares 
‘here f no: doubt that no Ture 
‘ould be necessary, but it 
‘would’ be inconvenient to. gve this informa: 
So a mn ap hoe be 
Sou that the figures’ at the pretent-moment 
Fepeesent a par salue of Z.ghy.o70, at a con 
ot tert and our holding tn 
the‘ Marcai interational Marine Communi 
ation ‘Company andthe Marconi Wireless 
Telegraph Company of "America alone, 3! 
thie respective Guoted salves, we exceed the 
gure ‘which is represented today as. being 
tonto the whole oo tates i Sam 
ated companies and of our paten of 
‘The cout of our patents, it may interest our 
hieotes Tram, stands ‘our books 
= 
fe Pron aso Lone Accoese: Tur 
Turning now to the prot and lost account, 
the balance of ‘contract. sales_and_ trading 
Secount amounts for the pat sear 00 
Sesion, or some £220,000 more than for 
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the preceding year, and the net profit amounts 
Jo. nearly £598,000, which imately 
£215,000 more than in 4917. Adding the bal- 
Gnce "brought forward, 4,376,000, "we have 
Svallable to the credit of probe. and oss ac- 
count £974,000. We have already paid 7 
per ceat. on the Preference shares. and a 
Interim dividend of § per cent. on the Ordin- 
try shares, and subject to. your, passing the 
‘olution which we tall submit Yow fer 
we to pay a Bal 20 
ioe hoger aoe Se 
Cent upon the Preference shares, to transfer 
to general reserve the sum of £150,000, and 
to Curry to next account the sum of 403.786 
‘4s. 8d. I thinke should tel sou, bythe 
wits, thax we donot think this buh ie sub 
ito any excess profits duty in 
SF the profit made’ in the year 1913 and the 
Substantial increase im capital which bas taken 
place since that date. 
iehyseacioy: (Chew) ogee 
ly satisfactory. (¢ a 
the ‘results of the previous. years the 
y demonstrate the growth of our 
tation throughout the world, notwithstanding 
the tact that it has. been extremely dificult 
to conduct # ‘commercial business such as 
riod of war. There is_no 
e_havebeneied from 




























ly restored we have @ great work in 
front of us, and we shall endeavour to make 
up for the ‘time which we have lost. 
PROGRESS OF THE AFFILIATED COMPANIES, 
Our affliated companies have been ha 
capped, of course, by similar conditions, but 
taklog all things into consideration, we have 
Rot too much reason to complain. 
‘The Marconi International Marine Com- 
munication Company, Limited, r 
have a very large hoidi 
















any tok wp te Whos of the shares 
mmpany tock up the shares 
to which it war entitled. "A dividend of 15 
per ent. for the year ended ‘December 3h: 
1918, has been paid upon the whole of the 
capital, incloding the new istoe 

‘The Soctte Anonyme International de Tee. 
ertie sang Pk whch, 
Berrie the Belgian Compa 
Srett of which we send Ve tov4. continued 
qovdo We business under the direiion of my 
Colleague. 
snd mysetl 

glad to s3y. 



























@ itz own Keeping. I 
‘Tae vende fr the Years during which it 
‘was not possible for the accounts t@ be m 

Up. ‘Five per cent. has been paid in respect 
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of the year ended December 31, 1914; 74 
per cent forthe year noig. and'134 pet cen 
for each of the years 1910, 1917; and 1918, 
making a total of s0 per cent. for the ve 
Sears T' thnk you wil agree that nail 
ihe Circumstances thin is 2° highly aatsface 
tory ‘result. (Cheers) 

“Teegrphie te. Telepna 

‘ 
have previously told you, has gone 























‘toes having sold dhe whole of ite tangible 
Sore tothe Compagnt endrae de Fa 

cane company waa 

red at the begining ot lest Sear witht 

capital of 12,500,000 francs, and may be said 

{o"control the wireless telegraph business of 

France and her calonies. With the spprgval af 


the French Government we subec:i0ed Tor 40 
pre cent of the ahares, and have three repre- 
Scmiatives upon the board, of which, again, 
‘ith: the. approval’ and! wish of the’ French 
Tovernmentri am, ope. “The, Sune of the 
“mpage Gtnérale has developed so quickly, 
Snd "hee. orders fromthe French Govern 
tment are so extensive, that it was found 
The tesue 
weeks back at a. premium 





eerie anes 
Seka eae aa 
erecta 
Shares have no. capital denomination: 

seek i Tae eee 
See aera Se 
ey ears 
Sine ene cane 
og ge 
evn a ee ee 
Se ie ee 














t se “Gacumaicetin Company 
ite nhieu 

‘Tee “Amuigemuees Wireless (Australasia) 
(ited) hed riled of per sme 
tothe teat pied June gor oa 

“The Marconi Wisees Teegraph Company 
of Ninerien paid a iviend obs per cert far 
the year coded December gir oii This was 
Way cseoeaie weribeion oa the pert 
er Take Gompuay bate mo doubts toe dice 
furs ned tah 

Te Rosse Com 

Te stan, Company of 

Ios sd Teepe as yeu re avert, 
oe at one ot peer eae, 
“yee miosmaden to die ior sees i 
Teles “I soar tarpon aa aap at 



































COMPANY NOTES. 


meeting in recent months one of the diree- shall be liquidated. The company, as a re. 
{ors of that company, who had ‘the (good sult ofthese arrangements, have clean 
fortune af his journey Irom "Russia ing sheet and a substantial working capital, Sub- 
facilitated by those at present controling the ject to the general meeting of shareholders, 
destinies of hat great’ country. "I can‘only which in belng convened. st once, approw 
Tepeat {0 you, for what tis worth, the inlor- these recommendations, as Ihave ne doukt 
‘nation which he gave to me. He informed they wil. they will be promptly put 

the that he left Petrograd in the month of cutlon. ‘There was but one thing more in our 
May‘last "year, when the managers of the 10 eanure the, succesful future of the 
ompany. were’ wel and. although bosioess Canadian company, “and hat, was, a0, able 
wining candied dere iia ce and energie managing ico knows 
Cumstances they were, nevertheless, extremely ledge wirelese elegraph business I 
re had received, considerable orders to'be able to inform you'thet we 
fromthe Russian Uoverament, and to Bi ‘sich aman io "Mr. Arthur 
Knowledge had been ‘paid 

‘count of those orders 

‘ourse, what these 
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Position to tell you. 
Norwegion Wieeew Telegraph Company” hes 
Norwegian Wireless Telegra 
irda eamcnr pas 
Inthat company, and sre represented: upon 
the Board. 

‘Fomiox or 4 Courase 1 Cn saree 

1m China a company has been formed under getie management of the Marquis Solar. 
charter notified tot Legation. It fonsequence, of the war, however, we 
hhas a nominal capital o which is ot yet received aay part of the fruits of she 
10 be subscribed as and when required con- agreement which we entered into. with the 
jointly in equal moieties by the Chinese Gov- Ttalian Government, but we may now look 
ernment’ and ourselves. We pass to this forward to coosiderable revenue accruing to 
company our patent rights and designs, and us from the share to which we are entitled 
feeelve In. return onesthird of the profits in of the receipts from the commercial wireless 
‘rach year until such time as we may be paid Services conducted by" the Italian Govern 
2 substantial sum of money, which sum has ment. 
been agreed. in. satisfaction of those paten’ "The Compania, Nacional de Telegrafia sin 
sights and designs. We are therelore entitled, Hilos, the Spanish company, continues to pro- 
meantime, by reason of our sharebniding and gress’ Its coast stations are commencing to 
patent rights, to tworthirds of the profis of get busy with ship and shore messages ; there 
this Chinese’ National Company. The com-  [f"already. promise ‘of a much larger traffic 
pany has a monopoly of the supply and main- than in prewar days. The commercial ser- 
Fenunce of all" wireless telegraph apparatus vice. with Germany and Austria’ continues, 
In’ China. (Cheers) nd it will soon be re-opened if it has not 

‘There are other companies in the course already ‘been re-opened—with Italy. In the 
of formation in other parts of the world about Spring of this year permiasion was received to 



































Which T hope to-be able to say more to you commence a service with this country. Nei 
ext year. ther the Spanish station nor the station al 
RecoNsTRUCTION oF THE CANADIAN Cowraxe. our disposal in this country proved to be alto- 


‘Athough the Marconi Wireets Telegraph gether satelactory for the porpore of con- 
compan of Canada Han made good progres Socting’'an eficent ‘cee rice. The 
We have todg tes us T think T have told you tic elaprape opecenon arte 
re havt fog teks sit think T have told you eising’"but ‘a isigroph operators: stake th 
Sele that dre’ econsrortion of that Come the sae coudeg cone 
puny tas necsearys and Tam glad fo beable siderable Slop Te sevice nat ow being 
Ter noha we have, wow aperd. ttre pending rage tinge 
the Canadian company that their capital, ted for the provision of s which wi 
consist of t nlon shares of Ss cach, be 'shie 
chaste eaphal by bolvng the Contnal sn tanregpeeas 
Salve‘ the ha jcahares So4 “ine Argentine company since the outbresk 
ach instead “of hat so0,000 new of war hes been obliged to mark time. All 
STS cathan eecertal bm nares: etaman Ot sort tag ered Se 
tment hes sete tren eoucred Tate Paroles une erecton cla highpover sae 
evhave agreed hat we will purchase 400.00 ton near Buenos Aires and ante inhi 
SE the cee iares: sad thee. the ome ous Soouine dar the cant ala divect seesvank, 
standing indebtedness of the Canadian com- service at reduced rates. The development 
funy tS this company, which haw always so. ofthe scence in recent Pears encourage ut In 
‘severely handicapped the Canadian company, the belief that we shall be able to offer the 
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the public a rapid and reliable service at sub- 
service at reduced rates. The development 
Of the science in recent years encourages us in 
the belirf that we shall be able to offer the 
public a cupid and reliable service at sub- 
stantially reduced rates. The fact that we 
fare able tu send messages .o Srdnes, New 
South Wales, a distance of over 12,000 miles, 
the “cevord "ia wireless tclegraphy, from a 











‘The PancAmerican Company. which share- 
holders wit remember wae formed, forthe 
Purpose of conducting. wlegraph services be- 
Recta" Noth and South “America, are alsa 
engaged in bul 
tohcommunicate with : 
Weare awaiting the official declaration of 
Be i the Untied Sats Aree for 
te Stations in 
Stairs to be rearansfered to private owner 
telegraph" serviees wil 
Root be pened eeneea Europe and New 























We have entered into an agreement with 
the Colombian ‘Covernment-under which we 
sha erecta station Bogota igh i 
ferve iis a centre for others useful 

nts towards ‘creating a world-wide wire: 
less tringraphie services 

Ansturasce or i Fortion Orrce. 

dies and gentlemen, so far have been 
desing with a ou butineae and iret 
{tbroad which have been mainly responsible for 
the satisfactory results which appear inthe 
rcounte presented to. you. Wer mish to, a¢- 
Knowledge the very valuable assistance which 
hae been afforded to us by our Foreign Office 
in very many of our negotiations abroad. We 
have never on any. occasion asked. for’ help 
invany’ part of the world without is. having 
Doon jgiven, tous to the fullest extent that 
Circumstances would alow. (Cheers) 

‘But I rmust now leave a bed of roses and 
drat ‘with the "more thorny aspects of oUF 
business at home. 

“Ti Compas's: Wan Sravices. Ao THE 

ouruasrea-Grernat 

1 am sorcy to tell_you once more that we 
have mot, ben able do arrive at any settle: 
that with, his Majesty's, Postmaster General 

Tet of the services. which we have fen 
"redGuring the war. 'T deeply regret that 
he Official Seerets Act and\3 sense of patiot- 
iam preening to yu fal ord 
fF tie company’s services to the Empice from 
theory eve of the outbreak of war until the 
Snature of Peace, “It ie a record lads and 
rntomen, of which the company: has evere 
Fignt to be proud, and which not only you, 
but ihe people of the whole. Empire would 
Searmle appinud could the book be opened, 1 
inine | have. told you. on previous occasions 
{hat a high official of the Admiralte had gone 
So far astto say that the Britny Nave would 
ave bepa far leas efficient had it not been 
{or the Marconi Company, and he added that 
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there way ao company which had rendered 
greater services to" the Empire than. our 
(Gieers aed a voice? “Bere”. Ver we 
have not been able to obtain’ anything ap- 
proaching what we deemed a reasonable offer 
Tor such of the work which we have doae, 
and for which payment could, and. should, 
te made. 

We have asked the Post Office to pay us 
forthe Bo,o00,000. words which wer tnter- 
cepted and reported day and night ‘since the 
Saivesk of Yor to a: meay Sometimes as 
$e. diferent addresses directed by ‘the Gov 
Srament, This work was done’ under. the 
most dificult of circumstances, elther under 
dir imtrctions rom the Cavemen or st 
the company’s suggestions, made as. the re 
salt of ts cbservations of altered enemy: tae 
ics. Enemy eed and poable sainn, Ne 
Val stations comprising’ service ahipn,” sub- 
Imarines, and aireraft, have all had’ tobe 
Seat with, We designed entirely new ree 
‘ceiving’ apparatus tovmect” the continually 
hanging circumstances ‘and counteract ene> 
fy aetivivies. Some of the ablest of the com- 
pany’s engineers devoted their. whole time 10 
This, works The ‘nature of the Interception 
work, owing to. the absence of facilities. for 
Calling for repetitions, was very dificult, par- 
ticularly when It is borne in mind that halt 
Of the traf was But we. were 
further handicapped by 
edge as to 
messages or with what, wave-length they 
woudwor, Ye atthing tear carried ou 
teu satisfaction and appreciai 
{the Government Departments served. U 
fads of Roeidoo word were in fore 
languages, including Russian, German, Tt 
Vans Preach and Romanian. All these met~ 
sages were tran Us and delivered to 
the numerous addresses designated tous by 
the, authorities. 

‘Since our stations were returned to us after 
the Armistice we have been conducting, work 
af alnomewhat similar nate, buts much 
Simpler and casier one, for another Govern: 
iment Departmen. "Aer consideration that 
Rexerament Department xed 34. per word, 
tehich was what they devmed ta bea reason- 
Sble rate of pay for the mature of the work 
hich we were doing. We accepted. what 
The Government Depariment considered re 
Sonable. “But for the much more dificult and 
onerous work ‘which T have. just. described, 
Shd for which we have to look for: payment 
tm. the Post) Office, we “have. aot’ been 
able to obtain an offer of more than w 





































































“shame. 
sot only offered to vv as remuner™ 
ation for our services, but it ix t9 cover aleo 
compencation for our having been deprived of 
fhe une of the whole of our. sa 

Clitéen ducing the whole period of the war 
{Shame.) This one and one-fifth of 2. penny 
fee word left but a very small margin over 
nd above our actual out-olpocket expend 
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ture. We have made many attempts to ar- 
ve’ at a reasonable settlement, and have of 
fered to. accept terms substantially tess than 
those which we are being paid and to which 
T'have already. relererd. 

We would have willingly made that sacri 
fice inorder to. ensure the good relations 
Which it is the. compans’s aim. to maintain 
‘sith all Government Departments, but all to 
to avail. In these circumstances, ladies and 
Gentlemen, a5 painful as it is to have to sue 
& Government Department undee Petition of 
Right, ou will not. be surprised that we 
have ‘again been ‘driven to. commence new 
rocecdings and" are threatened once more 
‘with being forced into. a Court of Law, ex 
pending large sums in legal costs and. wasting 
the time of the important oficials of the come 
pany, whose whole energy and time are re- 
Guired successfully to run the vast machinery 
St our world-wide ‘erganization. 

Tue Iurextst. Chany ov Winruess 
‘nk. RECENT. PaoerxDincs. 

And this Teads me to the proceedings which 
have recently terminated. [do not want to 
take up time now by repeating 












































ay Teng 
the history of the contract for the, Imperial 
Stations, but 1 wou 


Chain of Wireles 





{i our own expense, 
ot ‘telegraph, commun 
Empires which rented 
1o1a: This was followed by the contract of 
1313, repudiated atthe end of December, 

14, "Negotiations ‘continued for years 
‘Terms of anew contract were offered to the 
Company in substitution of the 1913 contract 
by way’ of vetlement, which the company. ae> 
cepted: "The draft ‘contract, however, wa 
nuver forthcoming. and. finally we. derpaired 




















ol ever arriving at a seulement, and proceed- 
es were taken under the Petition of Right. 
Judgment wa favour of the com: 











pany in March, soit. The damages had to 
¢ assessed by an arbitrator ; a Judge of the 
High Court was appointed, conditionally upon 


both sides agreeing that there should be no 
appeal, and the award has recently been an- 
nounced. ‘The hearing lasted 18 days, during 
which many of us diad to sit continuously in 
Court and ‘commence our day's work when 














the Court rose. Lisdies and gentlemen, when 
you bear in mind that the Post Office con- 
tended that the value of the contract was 


£47,300, oF inthe most favourable circume 
Riancts 30,00, su ill understand. why, 
atter jeare of negotiation, we were obl 
to have recourse toa Petition of Right 
‘Tie Cain ASD Tie AWAR 

And. now, ladies and. gentiemen, before 1 
ge imaer mont fay at nord or two ae 10 
ow the claim submitted ‘bys was come 
piled. "Alter we obtained we were 
Uesirous of going before thee arbitrator and 
Placing all facts and’ Agures before him, Fea- 
Ing it to him to award'us a quantum mera 

















‘The Post Office, however, said” 
must define your claim" This it was im= 
ible for us to do other than by a formula, 
{n° symbols, embracing all the conditions of 
the contract, subject fo its bring interpreted 
inthe. most favourable manne” possi 
Us and such estimates of percentages of tral- 
fics ‘and’ waffic increases tv we thought. we 
Imight reasonably suppose might take place in 
the course of 2k sears, the longest term. pro- 
Sidhe contract At nto core 
thesig and) we had’ ‘of necewiy to ela 
All that was possible inthe mont favourable 
Siecumstances, This, however, did nat satisty 
the Post Office, and again they pressed. for 
‘etual figures, but without the knowledge of 
the cable trafice we could supply no Agures 
Finails, however, the Post Office agreed 10 
furs ay wih the actual cable rath To 
these figures we merely applied our formula, 
Wwe tere obliged to doy tnd it worked. ou 


























to the large figure of the claim. We had 
‘ho alternative but 10 submit this account, bus 
very reluctantly. It Was, 





sible for anybody to say 4 
fer the aN sears, had che contract been, Cat- 





without 


having given us any previous intimation, the 
Post set up the defence— 
(1) That between 1914 and 1919, even had 





the stations, been. erected, we. should "have 
been entitled to no royalties, because, they 
hey would not have been allowed 10 
Conduct a commercial service during the war. 
eto whether this is true oF not T leave i (0 
sou'to. form van opinion. You will take 
ration the fact thatthe cables 

‘mont congested. condition—t 
ving out about the delay 











whole country: was ery 





we as a private company were allowed 
Taduct comercial seeices ar iiden il 
Seme months afver Americs entered. the war 
That thie sereice way only sopped: at the inc 
Stance of the United States Government and 

“do not think’ sou will ind ficult 
draw Sour own conclusions. 

12) The Post Ofice contended that subse- 
quem to ro49 all the eseeatial Marconi patents 
ould have expired, and they could thea con: 
Acta service without any of the ater 4 
Brovements which the: company might intr: 
oreo desire to introduce, nd would one 

ently cease fo. pay any. royalties to the 
Company. I should say here, in parentheses, 
sacs conten aod lw 
imple justification for the mistrust which my 
Zormpecy had. expreseed on the manner it 
swhich the Post Office intended to cary out 
The contract hear, hear). for Mr. Herbert 
fehen, he’ obtained: from us some 

of the contrat 
Tous. had said that ‘his object was to Bive 
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the country the benefit of some epoch-making 
invention should occasion arise.” Every ime 
provement ‘or invention has emanated. from 
Sr belongs to the Marconi Company, and some 
Of these are certainly epock-making. (Cheers) 
nin" exrsrdnary proposes ‘That "te 
this extraordin 
Wireless chain of stations could never_have 
fade provision and the Marconi Company t- 
Uelpated Yor had ie done so the cable Com: 
nies would have suffered, and. the Post 
ice would have Increased "the wireless 
tariffs in order to ‘the cable companies. 
(Caughter.) Would. that have been an_bon- 
Ourable procedure towards the Marcon! Com: 
pany? ‘And what about the public and the 
Sitimpocrant industrial interests of the Em- 
pire? They mattered nothing to the Post 
Office, Their frst duty, they think, is to 
otect the cable companies. 

Wrrwess Catia ov tue Post Orrice. 
‘And now I must tell you something about 
the way in which the Post Office endeavoured 
{2 improve it eleventh our cae, "They called 

ner 
Kiiocs Company, Bie repured. Ooee 
fg opmidcaticn hich te "ee comended 
‘would enable the Post Office to construct sta 
tons, withow sing’ any nexpired, Marcon 
patents. The specification and the blue print 
Wwhich were the reverse. It 
is true that d for transmission by 
4 Poulsen are under the first Poulsen. patent, 
Which expired fast. year, but the text wat 
Marconi, except that they could avoid inter 
ference, it was using a secret 
‘Admiralty patent, which thelr witness swore 
the" Admiralty had used mast successfully Yor 
oe since 199s. He was an 
a‘ tity apere sed aioe he ener of no 
thing ficient fori con 
tention  w erious, and had It sue 
ceded. might have cost our company over 
£60,000." 1 ask your particular atteation to 
‘hat ft turned out to be. After some trouble 
‘ur counsel succeded in forcing the convent 
fo break the seals of this secret patent.” Tt 
‘proved to be identical with the provisional pa- 
Tent applied for by the Marconi Sompany in in 
to03., The witness who produced the 
pateat and swore to its eficency was in the 
Company's employ in 1903. He. was recom 
mended by the company to the Admiralty, In 
Fesponse to a request, and entered Admiralty 
fervice at the end of 1903. He stated that 
he had communicated “the invention com 
Prise "in our’ 3903, application to the Ad. 
Imiralty in conformity with the “agreement 
Which enttted the Admiealty confidentially t0 
fective information as to the company's in 
Yentions.” Te happens that the witness had 
imei” heen one” af the signatories to the 
ompany’s povisional application fe 19038 
rad forgotten... This provi- 
al aplication, afer full al and cats 
by our experts, proved to be valueless, and 
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not worth a final specification at a cost of a 
ae eames mich ete val 

‘secret patent. The Judge ir 
falling of this witness was & sheer waste of 
time (Hear, hear) 

"There are’ two other incidents of imy 
ance which I think it my duty to place belore 
you. “The Post Office, who put forward the 
Zoniention that they could use a Poulsen are 





ive evidence to that elect, 
ted to ruin the Mar 
pany at home and abroad, had it 








succeeded, it would be difficult to conceive, 







for te delay in the consrucion ot 
serial chain of stations in tora. You, 
ladies and gentlemen, may wonder why. And 
[ou ay aie yourchves through whom, and 
what way “is this. gentleman ‘aveociated 
with the General Port Office. "The French 
Government with courtesy could not refuse to 
sod over the officer in charge of the Eiffel 
Tower ‘Station to give evidence. The Post 
Office witness—the Post Office representative 
said “he interviewed: him, but he was not 
called ab a witness, I will tel You why. He 
oe not, mae ive the evidence the Post Office re- 
he would have dsproved. the 
er Omen’ cess be wes here for roe days, 
land returned to Paris; but, nothing daunted, 
the Post Office persisted in its contention. 
Fane Orricit. Evivenct. 
We fortunate, "had private Knowedge of 
tvidences "This proved (0) that the, French 
. at 
Government had’ considerable experience of 
' ithe Pougan 



















he pater 
(gh that the French 
Sompany had the right of sae of the Marcon 
Company's patents and. the Marconi Com- 
re raed the Bah ight al the 
coos i. (Loud cheers! 
tiemen, the Pox Office com 

piel fal 


‘to_make out their case. Their 
Sen witness, Me 
scientific 








pet, eid tht the Marcon! Com 
tid that the Marcon 

pany ad ade reat improvement 

Gecent yeara, and stil fed 

the woe the development’ of the art 

witness an independent expert 


i ) 

Me. justice Lawrence, in giving his award, 
said tha i fepresented he full covalty which 
hhe thought the company would have received 
during the full term of 28 years speciéed by 
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This meant, after hearing all 









this “evidence, that the learned Joage wee 
setinied that!) the spliced 
Beith Pont One woul no render the ee 
Son a te 


ions possible without using Mar- 
cconi patents; (2) that the Poulsen arcs ‘would 
not provide an efficient form of transmission 
Jor the purpose required; and that (3) the 
Post Office would have required to use Mar- 
‘coni patents for internal and external trans- 
mission and internal and. external recep 





Avvex ie Ava, 
Ladies and\genemtn, ithe Post Ofice 
andthe compaty had Tad Yo ante Sat 
Sgrecmeat in consequence st genuine diver 
taco pn ‘tthe aM of he con 
thatthe armel Judge's shore would ae 
pened ihe way ta aes 
Ward course ih the iterate ofthe coon. 
‘ne might have thought that the Pest Ofc 
would have sid to the conpanys “Sow thet 
this mater te sete and he value ot the 
Contract has teen dchned the Imperial chate 
ot sasions' has 9" be bullae auckly at 
pow the oun re the, bene 
EFfour ‘inventions four experience, and the 
{oso sear which you spend apn ee 
farce "We'do wor whot 1 trot, away 
‘Goonooo of” pubic money lor nothings 
ae ake nether attempt. to. arrive “ai an 
cement whieh wil aveid the Tos of thie 
se tm of money and 

































the advantages of the 
Being bulle and: worked by pes 

‘The. Post Office took no sich 
went to Parlament for a sy 
of troono, and the following morning 
faut nine amouncement to ppeat 
in'the Daily Mail to the following effect 
“the Post Offce enginerrs_ are. installing @ 
system which they say is free of all existing 
Marconi patents, and to rovaltics wil be paye 
able to the Marcon! Company." Ladi 
ientemen, 1 say. without hesitation that thie 
EEnnot be’ done hear, hear); and. afer the 
hearing before Mr- Justice Lawrence the Post 
Ofer must. know that it eannot be done 




















“ or me Post 
What fe it that they-are propos! 
ine their programme. The sy 
{tansmission we wil rect Pouleen ages, the 
Snginal_ patent. of which expired last ear 
‘The Fresh Government any We ave id 
it is a fallre, "We are paling out the 
Poulsen arcs. But that does not matter: we, 
the Post Office, will avond. paying Marconi 
rovalies st any cont. For eeception we will 





















use the expired Marconi patents, For avoid- 
ing interference we will employ the Admiralty 
secret pateni—an abandoned Marc 

The Post Office engineers ad- 
‘knew File or nothi 








menting. with obsolete sssiems. What mat- 

fers its to. them. that they” throw: awey 
ble ones that they delay 

sion ot an ‘efficient Imperi 

of stations for another nine mai 

















io purpore; that other 
ing forthe consiuction 
“ithe Important acien 
red up 0 the fate 
moment? ‘The art ay it was Moown In 1904 
R°good enough. the Tou Ofice thinks, tar 
{he Bekish Benpies Will the Briteh publ 
Vil this watertight Government 
Department oe allowed to adopt this 
poles, and, in its ineptitude, raise the pr 
SF tclograms to cover fs faures as i is\pro- 
Posing to raise the price of telephones?” hy 
Eninete, under recommendation’ of the Brit 
ish Foreign ‘Office are to have the benefit of 
the lasts Marcon! inventions, and of their r= 
Search work year Oy year, The: British Port 
Ole. wilt have none of it what the: come 
pany did 14 seare ago will do for them, and 
they_wil yo orale to the” Marcon 
Company. 
“Tue Cxex or tne W 


That is the crux of the whole question—no 
tovalties to the Marconi Company—and why? 
What has been the crime of the Marconi 
Gompans? When war broke gut they placed 
ir whole resources at the disposal of 
country, They have rendered services. sur- 
passed by none. The stations being badly 
needed, self-interest was forgotten : the coun- 



































ous Question. 
























ey's need came first, and. they offered in 

tember, 1914, 10 Wi f royalties and 
Dbulld the Imper it to. thy 
Government “to tever they 
thought ft. The Post Office declined. In No- 
vember, 1914. the company again offered to 


‘waive their royalties and to build the stations 
for a fixed price, which would have left them 
4a profit far less than the amount of the recent 
award. The Post Office declined; they re- 





pudiated instead. In 1916 the company ac- 
fepted the Government's offer to. bull 
Stations upon terms far lest favourable to 
them than those of the 1913 contract. The 
contract was tobe submitted by the 
Government immediately: it was never 
forthcoming. In 1917 and 1918 they again 
negotiated and endeavoured to agree to terme 








for another substitued contract. They could 
not agree: how could ther? The Post Office 
£47,500. The 





Arbitrator, one of his Majesty's Judges, says 
it was worth £1,200,000, oF, reduced toa 
cash” payment” on December 31,1918, 
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Ls90.000—equivalent to £606,000, spproxi- 
imately in aah atthe eet time. 

we are again to negotiate, 
but the Post Ofice says, “The county shall 
lose ts £600,000; it shall have: worthless, 


hiolete tations, buile by Ineaperieneed Post 
tell all the 








Office engineers, but we 
foreign Governments, your customers, that 
the British Post Office can do without Mar- 
‘coni patents; no royalties will be payable to 
the Marconi Company." “This marks a re- 
volution ia wi services," the Daily 


Wat is caused to 05 
“A Bruno, 


Ladies and gentlemen, is not all the sufi- 
ciently. conclusive evidence that a genuine 
dive ‘of opinion was not the cause of 


‘ur faling to serve at an a 
Mot clear that there i something’ cle behind 








this inexplicable conduct of the Post Office? 
(Cheers.) 
Post Office 






1 say emphatieal 


wanted 10 arrive 


that had the 





the Imperial stations an 
upon the Imperial stations an 
Inquiry be held to investigate the extraordin- 
ary procedure of the Post Office and elicit on 


whose guilty shoulders lies the biiee 
for their attitude with regard to the Imperial 
chain” of stations. (Loud cheers.) 1. may 
speak with feeling-—I do speak with feeling— 
for should personal enmity of an individual 
a he Pot Gc ex gaat any India 
of this company, T say iy that 
fring cred trust he holds In allow: 
ing his animus to stand in the way of the 
Interests ofthe coundy.” (Hear hear) “There 
la something rotten. in the state of the Post 
Orier"vhich mands Invetignion. (Hear, 
The war being over we now hope to arrive 
a etiments ih the Admits the ar 
Ore, ad the Ae Minty’ in renpect of the 
extensive use which has been made by each 
agreed,” with the Admiralty. 


af the Lodge patent. which must ‘be 
posed of before it fe 

















thane arte 
co 
hae ae See 
Bert aici 
Rag owereee met 
ta a | 
Se 
et crt teat 
iS oienone anys 
factory. rs.) 


‘Very important discoveries have been. 
in respec: of both wireless telegraphy 
telephony in recent times, for which a 


a ne 
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ber of mew patents have been taken out and 





applied for.” They are likely to have far- 
reaching consequences, the effect of which 
is impossible at to foretell. We 
hhave 2 number of the ablest and mosc ex: 
perienced men in wireless telegraphiy con- 
Hinuoush ig research and experimen 
tal work, which more than justifies the very 





large annual expenditure which we dev 


to this important branch of our organiza 
tion. on 


tlemen. the amount of the 
In view 








present propose ste propose to 
airs Hie We hal han fc ou fo. 
ain ere long. to consider some in 
Sreaceoffour capital’ We have considerable 
relent wr: Yor which provision 
‘must be made: there may be more within the 
text few weeks, We reguice litle more 
time for consideration, “We may know bet 
ter whore we mand when we meet SOU ag 
in the autumn: 
Thee Jorwr Gasenat Maxacans, 
Ladies and grotinmen, since we met last 
year, Mr. Henry a Aes: ma bat my 
the sreretaryship of the com 
vif ha tion alnce_the com. 
was incorporated. over| 33" sears ago. 
‘you who are old shareholders may 
Keeow “wtat signal” sevice he has rendered 
uring all those'years and how deeply we are 
Si indebted to hie (Cheers.) Last year 
fia the pleasure of Informing tou that he and 
fur manager, M2, Walter Willan Bradfeld, 
C'b.E1 hd ‘been appointed. members of the 
Soard;'today I have pleasure in announcing 
that these two. gentlemen have accepted the 
Fosidone of oat groeal managers of the 
Emp, Cheers 


egret to have to inform you of the loss 

which we have suffered recently by the death. 

of Mr. Henry Spearman Saunders, who had 
‘been a director of the company since 1899. 

‘Naw Dinectoss. 

1 have to inform you that Sir Charles 

Stewart, K.B.E., who is known to all of you 

ia connexion with the very important position 



































which he has held for many years as Public 
Trustee, and Me. Sidney St. J. Steadman 
hhave joined our board, and we look to them 





tvith great confidence to render ub substantiat 
Sesinance. ithe efficent discharge of the 
Tesponsibilities which we carry in the conduct 
of thie business. (Cheers). Further, 1 have 
{ inform you that the many members. of 
‘our staff who joined che Services, or ia other 
apatites "were lent to. the Government for 
IRE rid ofthe war, hae Fetarnedy or 8 
Fetufning, to their positions in the company. 
We ometio them, ay we owe alto to all hove 
wo were allowed to continue with ihe com. 

to falst” equally. important ‘duties, a 
farm recognition of ail the valuable services 
They have fendered both to the company and 
fo the country. (Cheers.) 
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Ladies and gentlemen, I have endeavoured 
to put before You all the important matters 

th which we have to deal as fully ‘and at 
Such length ave thought necessary 
hhope 1 hi detained you too long: 
hhave omitted anything, or if there is any fur 
ther information required, I will answer any 
‘questions which shareholders. may wish 10 
Put to me before formally moving the Best 
resolution. (Loud cheers.) 

‘Are there any questions, ladies and gentle- 
rmen? No one rising to speak, the Calman, 
continuing, said :—Well, there being no ques 
ions, Iwill formally move, "That the report 
of the directors submitted, together with the 
annexed statement of the company's accounts 
at December 31, 1918, duly audited, be re- 
























ceived, approved and ‘adopied,"” and 1 will 
‘ask Captain Sankey to second it. 
Captais He RULL Saxxey, CB, RE. 





(RetiredyLadies and ‘gentlemen, beg: 0 
‘Steond the mation: 

‘The motion was put to the meeting and 
carried unanimeuely. 

How We Auss, F.CLS.—I have 
ren toring. That a Bal dividend of 
To per centr equal 0.4. pet ahare, fas ine 
come oi he, Ordinary shares ren 
Sted and’peld up. be and’ the same ia 
rclared forthe’ sear ended December 3h 
Wino that ol dvdend of 15 per cet 
squat 10 3s: per share, less incometan, 
the Cuinatative” Participating Preference 
Shares be and the same lo heresy declared for 
the yeae ended. December 319183 that the 
tnid'dvidends be pavable of August 35, 1919, 
to shareholders now registered onthe’ boas 
Si te ampag, sd oles f hare ase 
fants 19 bearer 

Mr. WW. Buaorito, C.BE—I have 
place in veconding’ that 

"The reschation was unanimously paceed. 

Phorostp. Paesncramiow To.” SExATORE 

‘Mfaacoxt so Mn. Goorany Tsaucn. 

Meu Macnict "A. Bnaustox.—Me._ Chair. 
ran, ladies, and. gentlemen. 1 will ask sour 
Permision "to make a suggestion, 1am 
For at al sure that Senatore Wercosi, or Sr 
airy nace” bave reed oi 
of my" intention—wil_approve of my" action, 
Sur't have some confidence that it will not 
be Un" the' shareholders on the other 
Side Ot the table. Senstore Marcon! ie. 
Sou know, the genius who hae invented and 
perfected ihessstem which bears his name. 
Fe hie unremiting’ work the success of ur 

yy 60 fata the technical side a con- 

rincipally" duc. "Hie work-wide 
eputaion i of the highest. ad he stands on 
{evel with, Hf he does not excel Elon and 
the greatest inventors of our time, (Cheers) 
Te fe ic egal emir fo mankind 
hear, heary—and we are all greatly honou 
br our association “with him.” But although 
Wis busines abilities are of no mean orders T 
Se se ink he cui oe Re cer for 
the company sich a supreme commercial 
Sion’ without assistance, Some nine er fen 
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arto fcanate enough so secre 
oun the Senator. andthe shareholders are 
{0 be. congratulated onthe selection, Mr 
Godirey Inance has had a very strenuous year 
(ifeary near), I venture to think that the 
‘magnificent position in which our company 
Sands to-day fs tobe attributed. in a rg 
imeasure to his activities (Hear, bear) OF 
is "beiliane ables you sre all aware, bat 
those on the other side of this table d® not 
Perhaps, know the infinise.paine ‘he wakes 
oN of i great phere sh organisa: 

ore you ie that 500 




















ton Thave to you fe that you 
should recognize fn a substantial way the ere 
ices of the Senatore and. of Mr.” Godirey 
Innes, and thar you should authorise that 
thelr portraits should be painted. at the ex- 
pense Of the company and placed In wut 
o position os Noreeet lense. <cueere 
lsd suggest "that replicas of the pictures 
thould belpeoented 10 them for thee respec 
tke homer (Hear, hear) The” relation 
which I have the pleasure and honour to pro- 
pow in, "That fll length portrate of Sena 
fare, Siarcon and. Mr Onivey "aac "be 
ited at the expense of the company. an 
laced. in. a" sulable. position at’ Marcon 
june, and that replicas of the portraits be 
Presented to them tn recognition 9f thelr ine 
Faiuable services to the company.” (Cheers) 
I" hope that some shareholder onthe other 
side of the table will be ood enough to second 
the. resolution, 
Sir "Batrour Aen. have great plea- 
ch Kaw Ye been’ propeteds 1 ‘call ‘ot 
as just : not 
Getain you by adding’ anvthing to what the 
Airect’ bas aid 0816 the emigent seri 
Senatore Marconi and Mr. Godtrey Toaaes. 1 


second the 
‘As 1 have had the 
WY ears of countin 

rads Senatore Marconi and 
feey Isaacs, it affords me great, ple 
‘10 second the resolution, 
ready done—but of support 
‘of voicing the views of the shareholders 
fon this side of the table. A mere portrait 

shareholders, per 
the personality which surrounds our manag: 
ing rector. It is almost impossible for us 
hhere in thts room to realize the extraordinary 
fenerge which he puts, and always has put 
into his wonderfull work for this company. 
Not only will the gift of a portrait come fromm 
you as ‘of sour appreciation of 
Senatore Marconi and Mr. Godfrey Isa 
but there are thousands of homes in England 
at thie present moment who think with grati- 
{de of the messages which have been flashed 
‘by sour company and which have saved many 
and many a life, and, incidentally, mans thou 
Sande of pounds. I'am sure that we on this 
Side of the table endorse every. word that has 
come from the ‘ol the resolution. 
‘The words of comfort which Mr. Godfrey 










































































THE WIRELESS WORLD 


Isaacs has utterd ace very sais 
Whe on ead the tenet he Da 
fi ua ae or nr that though 
the whole of the orgunization ; 
dloney bat onganicatics ty a great tag. "Wr 
Seo cemcern ie a oe, ee 
the organization. Ihave Had some litle ex: 
‘ovrnment Departments sod 
takes tes to perfect an organi~ 
takers brainy foo. (Hear, Near) 
Tao" not wish to. det 
fentiemen, “I asm, sure that the fessluton 
fneeis "with our heactiest approbation. Me. 





















Godfrey Isaacs dees not require his per- 
sonality to. be sperad in his family ‘and 
amongst thos who know him, but there 





wilt vome 2-day when he will not be here: 
Teel ture, however, that the day. will never 

Come, hen Ne laine wih the, Maron 
Company will be forgeten. (Hear: hear) It 

Mihen ‘be pleasant to. his fami 

Brack and. think that the 

to how thee appere 

te perpetuate his memory: 
“The resolution wa> unanimously cari. 


“The Cuatewas.—On behalf of | Senatore 
Marconi and on all, thane you 
tery sincerely Indeed. ladies and. gentlemen, 
tad Te thank my calor fore ere 
tions which Tam sure Senatore Marconi and 
Hi reer th the grate pe ale 
faction. Speaking tne teell; and its prob: 
able Tam’ speaking’ srry much as Senatore 
Marcon? would sprak, T have not been con 
Aulted "about thie, T have. heard nothing 
Shout it unit now, and ie came tome 

iter surprise. "Had T bern: consulted 
Siraid't should have had to tll my colleagues, 




































as T tell you, that theer ie lithe probabil 
Of that portrait ever bring painted: for 1 do 
fot ke ‘r"any painter will have the 





tience to come tomy. offer to. paint me, 
Sind’ shal certainly never: have. the time to 
tin to im. ‘But, however that may ber the 
Kind thought and fling on the part of both 
imetore, snd shareholders, will br ever pre= 
Sent in’ my" mind.” Now, ladies aod ete: 
tens we tmnt proceed, with our work, for 
hm sure aking’ up more time than 
busy men can afford. Twill therefore move 
*MThat the directors, Mr, Sidney St. J, Stead 
man and Sir Charles J. Stewart, K-BLE., who 
fetire im accordance with Article 74, as aitrred 
by special resolution, be re-elected directory of 
the "company, That. Me Wiliam Walter 
Bradfiid, Mr. Maurice Alfred Bramston, and 
Mr. cho retice in accord 
the company." 

Mr. Auroxso Mascost.—I have very: much 
rfrasure in ssconding. that motion. 

‘The motion was unanimously agreed to 


On the proposition of Mr. Cxort. seconded 
by Mr. Clay, it was then resolved: “That 


































SEPTEMBER, 1919 


Mesers. Conpre Brothers and Co, be reected 
auditors for the cnauing sear, and: that their 
Femuncration for” auditing. the acfounts. 10 
December gt 1918, be sou guineas.” 
Avruunow of Atriciss, 

The CusnuasLadice and gentlemen, 
chats { think, concludes. the business the 
Sedinary. general meting. The. extraordin- 

igeaeral meeting is a very simple: matter. 
We Bite had"the number “af our directors 
te by our Artic once the com 

iy wae incorporaicds heed Bot Te 

Sou that the company today ina very differs 
fmt concern from whut it wae thea” We all 
{et that we require some additional ai and 
therefore Ht te that we put the relation b= 
fore you to give us power to rect two further 
ffentcmen’ to our Woard, and- In doing. that 
freaake sou if sou will agree that our ree 
tmuncration at dirctors shal not be curtailed 
Sn that account, but thatthe total remunera+ 































x in nti 
uneration se are oy 
taking you not to. take away from us ant 





Of cut present remuneration and. give it to 
the two! new” directors, but that you should 
increase the remuneration 10" a8 to. provide 
them, with the sane amount of fre Vas. we 
curelves are at present receiving. 1 now 
moves" That the Articles of Assocation. of 
the company’ be award im the fllowsing man 

(a) By submitting the following article for 
Atlee 72, that is to say 2 

“72. "The mumber of the directors shall 
ot te iene than five nor more than 13. but 
the dicetors, may act notwithtunding” amy 
acaney in ther body.**" 


1) By substituting the following. aril 






























of the company shall 
Sent. the nominal value of such shaven. 
SSmateaton of the decor. shal 
reased by the sim of £250 in respect of 
fer cent. paid by wiv of dividend and / oF 
emus onthe, Ord 
Ey pee cont. ae afore, 
BF sh irene shall dined beeen the 
oe they may 





Sr, J. Steyouys.—t shall be happy 
that. 

The resolution having been put to the mee 
ng ‘and carried “unanimously, the proceed 
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